WO 2012/ 161637PCT/ SE2012/ 000082 1 A Mbile Wistwatch, conprising several

el ectrical and m cronechani cal conponents that acts as a central unit for a
vari ety ovotasksi&7Technical Field of the Invention PCT/SEb@E2p00@SENE
invention relates to a nobile wist watch, in particular to such an
accessori e conprising several electrical- and m cronmechani cal conmponents
acting as a central processing unit for a nmultitude of tasks including
nobi | e conputing, imagi ng handling, nmedical nonitoring and as a nultiple
sensor device 10 comrunicating with far and nearby el ectronic devices
wirelessly wth established radiofrequency (i.e. GSM_ bl uetooth etc.)

t echnol ogAeMom&dNﬁlsm tahe comprising severatelegtricalland a Ceranic

Bl uet oot h mm% cesin '?Q ﬂf@f‘ Crcuit
Boards; A éw)?ufg\m :Qéjt o tha 0; %oceedl ngsr(i)t he 38th

Eur opean WE?OMVQ variety b’@ A wist device nade of a flexible
printed circuit board havi ng bl uetooth comruni cati on. [0002] U.S. Pat.
No. 2003081506 Al describes a wist watch phone where 20 el ectri cal
conmponent Feahfidhl WFied of the IAREAtibhc case/ housing. [0003] U.S. Pat. No.
US6035035 descri bes a wi st - nount ed phone device conprising a phone

mechani sm and Eheépresentinventiaterelates faaoabile vgist ratch, i pattisatr ¢q $ect6 4

descri besg@ a%ésgbn%bﬁ{bn‘éflﬁghse%l‘m Rild Rriday éﬂd"l%'lcrﬁfnbehé‘nle%gﬂ'm%? 46

connected with a or stra
descri bes@HNG3s? C%Y%'Wfa??séﬁgﬁew&hg’f@dﬂw't%eﬁ tasks ipelding mekiles| et , with
whi ch t hecarhpating, $imaging dvandling, anediball rrodifiiriageridcasea wiiltiple 3epsar dm/ideon unit

and ¢ 2ty 088 T SR nelby ISARRS0RSAAS, (RBESHISAnPetEpRielet o

nmobi | e phone device I's rech erature.
2012/ 1616@¢P>:ﬁﬁqs§ngmleoﬁﬁmmlge{ooﬁneqc)Japiam@@evat No. JP2002152327
descri bes a structure of an el ectronic wist watch having functions of
pundofithie glofphone set to operate this.

[0001] "The Use of Murata Ceramic Bluetooth Antenna for Wrist Device Based

15 on Flexible Printed Circuit Boards; A. Zhao, J. Xue, C. Jing and A. Salo;
Proceedings of the 38th European Microwave Conference, 2008. A wrist device
made of a flexible printed circuit board having bluetooth communication.

[0002] U.S. Pat. No. 2003081506 A1 describes a wrist watch phone where
20 electrical components are mounted in a metallic case/housing.

[0003] U.S. Pat. No. US6035035 describes a wrist-mounted phone device
comprising a phone mechanism and a battery source.

25 [0004] U.S. Pat. No. US2010112964 describes a wrist watch with a mobile
terminal with a metal housing connected with a band or strap.

[0005] German Pat. No. DE102008027746 describes a wrist-watch arrangement
comprising a clock, a bracelet, with which the clock is connected, a mobile
30 telephone unit, a projection unit and a camera.

[0006] U.S. Pat. No. US2009069045 describes a wrist-watch mobile phone
device which is recharged by body temperature.



5 [0008] U.S. Pat. No. 2010146463 descri bes a watch phone and a nethod for
handling an incomng call using the watch phone. [0009] " Detecting Vital
Si gns wi tWoweridseW r el ess Sensors, Review'; T. 10 Yil maz/SE20R2/060081 er and
Y. Hao; Sensors 2010, 10, 10837-108622 describes how on-body sensor design
can enabl e change in the conventional health-care system [0010] LG GD910
Wat ch phone has a 1.4-inch touchscreen, text-to-speech 15capability, W-Fi
and Bluetooth radio and a nusic player and is water resistant. [0011] W
Phonewat ch from Kenpl er & Strauss conbi nes a touchscreen interface with
basi ¢ phone functionality. 20 [0012] Ctizen CH 606 is a wist neasuring
Automatic e o0 Watch
is a rredl Lew%nees%leﬁgér* ﬁF) §p%ﬁa1lg2§g?%%§c@%1§%"§a éf%g%cgé?FBOM]
Catsys Tr wnﬁtrwa@hé\awm f@actlwf@@mrnunl@a@?mw'tm iaagwm& telﬁphope@%]o Gitizen
Eco- Dri veodératemnidise the tenperature difference between the wearer's arm
and thg surroundi ng environnent as a power source. 30 None of these sol ves
the problemof utilizing the nmetallic case and link chain (i.e. strap or
band) col [0988] We$yPals Na. 2000 1663 ctasoribes am@tethphone and aguethod doget her wi t h

i ts packaggshif %lhe&hﬁmgcéﬁmﬁ?&i‘gr%wét%?%mé' ng and packaging the latter

I nside the for I n an optimal™ tashion froma user's perspective for a
mul ti pl e range of 35applications: WD 2012/161637PCT/ SE2012/ 000082 3 (i).
St eer and[0009¢7 Betecting!Vitah Signsrwith WearratileWiretdss ursorts \Resdsw' MY ch are in

the UpET Syl mdffl%s{”er%'ng\}*iao @en)smslm 15' "f(%é'PI?OSGé degérefbé I tead of an

ordi nary securf
on-body sensor design can enable change in the conventional health-care

system.

[0010] LG-GD910 Watch phone has a 1.4-inch touchscreen, text-to-speech
15  capability, Wi-Fi and Bluetooth radio and a music player and is water resistant.

[0011] W Phonewatch from Kempler & Strauss combines a touchscreen interface
with basic phone functionality.

20 [0012] Citizen CH-606 is a wrist measuring Automatic Portable Blood Pressure
Monitor.

[0013] SomnoMedics “Somno Watch is a medical devices for sleep diagnostics
and sleep therapy.

25
[0014] Catsys Tremor is a medical device for tremor diagnostics.
[0015] Citizen Eco-Drive Thermo use the temperature difference between the
wearer's arm and the surrounding environment as a power source.

30

None of these solves the problem of utilizing the metallic case and link chain (i.e.

strap or band) collectively as a whole electronic and thermal circuit together with

its packaged electronic components, integrating and packaging the latter inside

the former in an optimal fashion from a user’s perspective for a multiple range of
35 applications:



(iii). Electronic paynent - to use instead of an existing credit card
5(iv). For continuous neasurenent and diagnosis of a users health state
(v). For Wbink/pees3sons - to inprove real -tinme comuni carCcorsEpdiziodosai sse
| anguage. (vi). Mobile Gam ng - using the nedical sensors and steering
devices to interact in a virtual world 10 Summary of the Invention The
present invention addresses the above and ot her needs by overcom ng the
di sadvant ages enunerated above, and also all ows additional degrees of
physi cal | atitude when communicating electronically with other electronic
devi ces al | ow (i)g Stder anslanteract wdth the$umctions rof klecttohiordeniveasivihioly aes ;e t han

hol di ng the eltﬂ‘éthP[E ﬁnrﬁ?&kﬁi@ &i@inity}. Anot her objective of the invention
is to provide an alternative use of a wist watch apart from being an

est hetical andiibddentificatien —jause insteachef amerlinasy seeurity pass cBid t he i nventi on

as defined in (iii).eElbaﬁsmerpdzment:L% UBe instead &pacéiiéﬁnogeaﬂéaﬂica?dlts of the
t he de t he present

I nventjon are fLned in endent, clai.ns. Ln addi tion,

i nvent# on has @@hg?r %%'&HPH@H?%H[F%%W g 8 ?uf?rérﬂq#tg si€cription
bel ow. Tivg Fordlisd personent iodmprevebesaétimercantraunicdtiors withdiraigse hat an
alternative pqgh@gédqg design, conpared to an established | aptop conmputer or
smart phone, achi eveg. siml.ar functjonalities but cap be nounted on to the
users wrist, HYViMgbbeGaming srysing thedngdicalwensersand sigering gewFani® sinil ar
t o an ordi nar yintegracttin wadirtal ndrld conbi ned with its interior design, have

el ectromechani cal and el ectromagnetic properties which allows the user full

accesp t oSummatyasf theclmantign ne al |l owi ng a hi gher degree of physi cal
| atitude. 30 According to a first aspect of the present invention, there is

an ext er i bhe peasentiinventien addressesthezahoverand othersneegsdreovdreomingdbear e made

up of a nykhdvaisgey enthélatdfabiVd andisalfid SRIHGH @@gfé&std?%hpé’ifzélzont al

cal I rectian ma] nel'hbcal ly;

direction cha |callt¥ and i.n tre vert gr di al %

al | ovi ng EHGe e comiinicating efsstropicalyy with plhsrcpleciianic devigss @
af or enent theruser éxtise hisrordeess dhaad dorl samkesthingyelbathamchdidiag #heipleetroniow of
sem - (4 rcgg\gﬁhaped nmetallic parts obtain nagnetic properties (or WO

2012/ 1616 [ SE2012/.000082 ) o )
Another objective of the invention is to provide an alternative use of a wrist

watch apart from being an esthetical and/or cultural valued item.

This object is met by the invention as defined in the independent claims.

Specific embodiments of the invention are defined in the dependent claims. In
20 addition, the present invention has other advantages and features apparent from
the description below.

The present invention is based on the understanding that an alternative
packaging design, compared to an established laptop computer or smartphone,
achieves similar functionalities but can be mounted on to the users wrist, having

25 an exterior design and esthetical appearance similar to an ordinary wrist watch
but, combined with its interior design, have electromechanical and
electromagnetic properties which allows the user full access to it and at the same
time allowing a higher degree of physical latitude.

30  According to a first aspect of the present invention, there is an exterior made up
of a metallic case and links. Where the links are made up of a multitude of
metallic parts which are connected in the horizontal direction mechanically and in
the vertical/radial direction magnetically; allowing the interior to be fully integrated
and packaged by the aforementioned exterior case and links. By having the

35 upper row of semi-circled shaped metallic parts obtain magnetic properties (or



4 alternating the magnetic polarity of the respective netal |inks placed
adj acently) the neighbouring parts can position with different angles
respect i weot2o12¢i&ed370t her; consequently the whol e netal | iPCTISERK208008Dbt ai N a
final shape simlar to a partial circhke (i.e. simlar shape as a wi st

wat ch when nounted on user's wist but wwth 5 the significant difference of
being made up of two rows of netallic links instead of one). There is
further provided a rigid-flex printed circuit board, placed inside the
metallic case and links, in order to nount electrical conponents and

el ect r i caalternatingthetmagmetict polarity lof tHehespeetiviergetap linkseplaced adjacemity)i nt er i or
electric eI T TP I, f 4 NG or a
thor moel enpy g icuring o0 can o it rBres ahlel radp it 8 MelShosi ae
the rigi dccansequenththegviale mptallipdak gan eptainaffipahshapecsimilagtocdpaitial i ng of a
pi ezoel eCéide@g!B’;lfsﬁﬁii@!s{Mbé:éB alCWﬂ?rtG&ét_ﬁlg W{éh&??}@tﬂb?@h?fﬂsfvﬂis@'b@ﬁ%fth ;:al 5 |
energy, phavi.di.g ona ectrici e electrical. co nent.s. n
anot het B SRR e it o Ml SOwe BE A e SRR G o
slightly eng)ved cantil ever beam which at one end is fixated to the above

mentioned ext efige i§ﬂﬁﬁ1eﬁppo\ﬁ&ect§§%ﬁ-ﬁ@( prifted Efrﬁgt Eé%%l‘%ﬁed Tad thee.

standi ng end of the cantilever has an accel eroneter nounted on it in
order to MERNGFIsERNDINKSS ity ordet fomHNt YGelfeRlcospanests,and gleckically
Thus it ceonneet theedtd eachothet oraking up thecoreof theeintesiof efectrizdil ciaduidi agnosti cs

Burt i 2% oo ARAETERDVE & BanaRRLnatl SURCE O neRRoBck e clBul®hi s ¢ he
accel er onadditional souse s tajadd p laysii alonoside dherrigidvitexaniinted eircuiieoasdeof vari ous

25ganm ng @gHibinsaidoatifg coRsistiy o pleEbadLtie MatefialvdficRcBR®sIts | nventi on,
there is att@lche rrehﬁlllc i nk

a nmedj cal sensor on the backside of the
descri bed MEBARICA! Shergy o leeiiFal qnprgid pLeVidigD adgitanal &lestuciny G e ne
i nt er sti telattrichlcaomponeantse subcut aneous ti ssue under 30 the skin. The
medi cgJ sensor is placed in an opening in the centre of a transdermal tape.
I n anot her enbodi nent of the present invention, there is provided at one

side of tiReanatheyempodimest af fiedrpsen divention) thpreyisrevided atrigid fighlly i ¢ | i nk
faci ng outuraed santibvesuizamatueiith ut oRe ehdROfxatedR thesdhivveméntidrnegat ed on the
ad] acent oo Lok d AL blfor 63 TrdeLtaRling! TrEREL MARfiflehd of g ™t 2! 11 ©

cantilever beam has an accelerometer mounted on it in order to monitor the

20 user’'s tremor movement of his or her hand.
Thus it can be used for monitoring tremor movements for medical

diagnostics and/or gaming/steering devices and/or software available to the user.

Further, when not used for the above monitoring hand tremor/movements, the

accelerometer can be used for monitoring arm movements for example, various

25 gaming applications.

In another embodiment of the present invention, there is attached a medical
sensor on the backside of the metallic link described above. Its purpose is to
detect glucose levels from the interstitial fluid in the subcutaneous tissue under

30 the skin. The medical sensor is placed in an opening in the centre of a
transdermal tape.

In another embodiment of the present invention, there is provided at one side of
the metallic case a viewfinder display placed in the metallic link facing outwards.

35 Subsequently, an image camera sensor is located on the adjacent side of the
metallic case (or at its end) placed in the metallic link facing outwards.



WD 2012/ 161637PCT/ SE2012/ 000082 5 Additionally, on top of the inmage
sensor an objective |lens can be nounted (screwed) or fixated magnetically
when nor ewvedvenieess7phot ography or filmng i s needed. WhenTrsekoiasocse t he
objective lens it can either be (i). placed el sewhere (pocket etc.) or,
(i1). fixated to an arm which can revolve around its (other) end - 5 which
Is fixated to the netallic link - with nore than a 200 degrees angle in
order to place it in a protective position partly inside the netallic link.
Further, in order to enhance the user a higher degree of physical |atitude

when t akit ng pmud?go@yf on m’r?ﬂ@r,thé Eraagé @élf&édrthﬂob]?éti\)éﬂe?glﬂl@ﬁ aélmafha%ciﬁtl Iy
on an extgrior e,_whi ch can be noved al pn e allic Link. . n
oot her - elsisstes et fiteAtedhel 8Ny Wil Siite AR ATk BnABOBRY Gr TGS dev ce
nmount ed aneextes. ¥viieronottusingriheadbjectivedens it can edber beo(i). tphecedsalsewlterpr o ect

i i) ' . tabl
cro’y wnelpookdett ] Br TIRAHE an BRI ThRcvsEamuritla e 880 L00 Rer
embodi renwhish i fatgd o the metajliclinkonwith jpaere than 3200 drgrees aegiedn ordert he end
of the {i?ihplaéé ;m; 2Iproteeivecpogitivr pQgIJ_ ﬁritic!éhméaﬁletamdﬂrnik.eat h the user' f bl god
veins a e Wi aci i nwards, us ers e, can_he.nonitore
continuously :‘%{rﬁ%’dﬁcoéﬁqgro? %@gﬂ?‘?‘n ?rb%\j’?)ecfsae@gHé\lr ?%qrﬁgtoﬁ\%yvs:aﬁﬂtétﬂgﬁsi ng the
above 20 \Wher fakirgiphotes/or fiteingathe viewlinsdes ear be meuntpd mreshaajsaly on ani | ni ng

the pressgyteriGransgileGich BaS bedhoi Aokgarsmetdiierd di ng button
(aut og(')gtlcal | y adjusted to such usage by software alterations) handl ed by

the users other hand's thunb (for exanple). 251 n another enbodi nent of the
present iimanutherembdadiment sf theqresktd imveintipn dthe Bya projsatied devicehe centre of
the netal L ' ' ' .ent ki nds
of pol ymé‘??“@ﬁinggé’{%@g%?@%gmf F?ge ?@E’%EL&%@%S% t%m@(rérg?ﬁ%% San el ectro
active poPitadentheimomept awailablephyisidabaasdwalis flogndableietg.) whegafarc | ght -

emtting é&amﬂemé\mts%anﬁbwwde&@&wmétidmg, or separately, the

funct '50nal ities of e above described | ayers of polyners offers a w de
range ‘of physical shapes and i mages whi ch can sinultaneously be created
resul ti nglnianoieri erobedigent ettheqresentdrventiopetheemiseprovitied srsepeonatthey
pol yimer  cénd bithkliid-Rex BARMd!chrclit BBaYpISEAl Lihderhkbitthe JsBrebftia for bl ind
people to recejye realtine conmunicatlon | nformation. _

2012/ 161 6¥ER-§ bewrist faging iwagds. Thus the users pulse can be monitored

continuously for medical or health purposes. Alternatively, when using the above

20 described viewfinder and image sensor for photography or filming the pressure
sensor can function as a snapshot/recording button (automatically adjusted to
such usage by software alterations) handled by the users other hand’s thumb (for
example).

25  In another embodiment of the present invention, there is provided a top display
located in the centre of the metallic case facing outwards. It constitutes of three
different kinds of polymers, from top to bottom: (i). a shape memory polymer (or
an electro active polymer) (ii). a lenticular lens polymer and (iii). organic light
emitting diode (oled) polymer.

30 Combining, or separately, the functionalities of the above described layers
of polymers offers a wide range of physical shapes and images which can
simultaneously be created resulting in an increased esthetic user experience.
The shape memory polymer can further be used to display Braille symbols in

order for blind people to receive realtime communication information.
35



Brief description of the draw ngs The above, as well as additional
obj ects, features and advantages of the present invention, will be better
under st oostot2hronsgds7t he following illustrative and non-| iPoriSERg2detost | ed
description of preferred enbodi nents 6f the present 5 invention, with
reference to the appended drawi ngs, wherein the same reference nunerals are
used for simlar elenents, and in which: Fig. 1 is a schematic top view of
the nobile wist watch where the el ectronic conponents are nmounted on a
flexible printed CIFCUIt board packaged inside the netallic case and |i nks

i n accor dgHes ag PAOTEOH HE GEAWIRESt he 10present invention. Fig. 2

h t f S I n
accor dance i ¢ e°%b<%03§ v 48 afoiihet oplels, Pt dcbativantilies qelis 3", ¢
schemat i cpresent ineentioawwilt be bettemrweimtoodémeuglh lhﬂ(follawmgpllwtatwefankim pl aced
B g 4 e o B e e . P ex
ori ntet chvaian. Birafeiick Ens ApPRRRRATENNgS MReTPHNR SRS FEETERcR. and
l'i nks andnyrherls aréméedfonsmmethlimasvnnmlnaﬂhlelmbodl ment of I the pr esfent )

tion. 1 view of the
LngECL | ve Iaye?s %n gct?é]ﬂat‘(fjc 'ﬁ'\é W@E’W‘* {Nﬂét @Q{éh&&ﬁérlraéﬁ?t board
nount ed & GCWR&QWOEG"ﬁsrﬁf?d@WH@ ﬁﬁtaaﬂqxi'QiGPHQ diguitiered packagedr dance

with an elﬁbﬂ@th@ﬁietalilcbbge BhE HiAKY inl Abcorddnee.with an embodiméntafdel b are a
sche %rgflle vi ew of the rmblle wist watch, where the metallic |inks

are f te'HX‘F'HE’é‘ the user's wist, and the eI ectroni c conponents are
mount ed on a rkigi 2lisf & eghgmatic tog aric profile it iofl tHeanme tedlexicasesandklirtkisan 25

netal lic gafdane Wn'trﬂgﬁeh{bo%ﬁ%ﬁgﬁtdéfriﬁé’p\’ésfehf Meffiipdi ment of the present

i nventi on. g e vl ew of the rretalllc_llnks
with two alterfrigt? (2 sehainalg Pr&lf\‘loe ‘B?Wtqgéh%ﬁ‘l%alw ¢3se, Yinks and pastic HE@net i c
properti e'slacemoamersmmeawotdame vithioal embotineénttdf ehedpRSENnt invenfsH. | on.

the 1111 el it ey piite Spheriaft fopt Wﬁ?&%f%%”%a@"&’@é’?ﬁ@&f%{ﬁﬁ#f c case
and | i nkscirayithaasd mowntedpnd packageddaside the mleta ecanecachtinksransht i on. Fig. 9
i's a schepmsticrilRi ibfddc8rddre vitth A emBBRInént\WF iifd plRbARTinvéRRIe t he

Fig. 5 a, b and c are a schematic top and profile view of the conductive
layers integrated in the rigid-flex printed circuit board mounted and packaged

20 inside the metallic case and links in accordance with an embodiment of the
present invention.

Fig. 6 a and b are a schematic profile view of the mobile wrist watch,
where the metallic links are formed to enclose the user’s wrist, and the electronic
components are mounted on a rigid-flex printed circuit board packaged inside the

25 metallic case and links in accordance with an embodiment of the present
invention.

Fig. 7 a and b is a profile view of the metallic links with two alternative
combinations of the same with- and without magnetic properties, in accordance
with an embodiment of the present invention.

30 Fig. 8 is a schematic top and profile view of the components mounted on
the rigid-flex printed circuit board and packaged inside the metallic case and links
in accordance with an embodiment of the present invention.

Fig. 9 is a schematic profile view of the mobile wrist watch, where the
metallic links are formed to enclose the user’s wrist, and where the viewfinder

35 display is placed in the metallic link facing outwards and the image camera




nmetallic links are forned to enclose the user's wist, and where the

vi ewfi nder 35display is placed in the netallic |ink facing outwards and the
| mge cameo201¥1B13012/ 161637PCT/ SE2012/ 000082 7 sensor ipsTISee@bkmahosn t he
adj acent side, along with optics; in accordance with an enbodi ment of the
present invention. Fig. 10 is a schematic profile view of the nobile
wri st watch, where the inage canera sensor has optics nounted on top of it,
where the latter is fixated 5 to an arm which revol ves around its other
end, which there is fixated to the netallic link; in accordance with an
enmbodi nengersir ishiecated warthei adjaveint eide, along wiffi aptics lini sccardamizenwith an profil e

vi ew of t rethe optics is placed in a protective
&ﬁb F‘\én‘?o\‘\’fﬂ&ﬁrpﬁgﬁ ¥G'W’|c l'i nk;

posi tion, I NSI i n accordance with an enbodi nment
of the pr esentFlgnWerﬁa sehematig profilendew of thesmpbitewrist watshi bete the of how t he

bl ectr -”2e'méyécbodrﬂ@‘%eﬁ‘g?ﬁﬁ?%Sﬁ‘édgq“?f‘ﬁ‘ggf"'“ 18 It GELR B Taterds R D1 e
print egd &or am B’g‘éﬁﬁ\feé(ﬂ'é(e§ﬁf%”’l§’g'gs e%le t"&h'f’h h“?’é(ﬁ fm?wﬂ? fixated to
the netal ﬂnietallualmk ar accondtandenwitic ap edibudéimentt ¢f the pesdentiinventiornf t he present
invention. 15kkg. 1 (%ga 5chématid! fe'\ﬁe\nro‘?ii?é ﬁloBIdéBWr@{ \{VQR:W fn)ﬂ@ré’fh%wf' nder and

|n'age sensor on an ex ri.or connected to

the el ect PRUCHIIS placediin aprotectivg P%’rﬂ'@ fRagtky ipsidehe megalheﬂln%unt board, is
ext ended éa:drdéhdénﬂltméﬁlemmlrﬁémth@pre’ﬁéhﬁlrivéﬁtlén nks; in accordance with

an e di ment of e. pr aschematlc rofile
Vi ewnJg(f t he pl'ﬁgo@aeﬁl?ar ?@e&?} ol?rﬂﬁllte Vd%v&f)fﬁﬁwgp%u‘f@&’f BHepARd Qe of IOt he

ri gi d-fl esensor ist mguatedari an psigridr axeduteombicb iselecticaliecennastéchtodbeor dance
with an eélﬁéﬁlbﬁpélkuﬁfbytd“ﬁ)ll@bmﬁblé BHﬁt@H'dﬂ*&mt bo rd ach? Shiefiledipy # narrow

schemati c fl | e @1\{ 8' ezoel ectric con or mal coating_ placed on one
si de of t'W@ F‘b’OG’fY"Ih 'ﬁlf'?‘ﬂtleé’d dhe p@talligerge Y BursrordanserWittpant he sane
i N accor dembedimenit ofithecpriesentrirvéntioh. t he present | nvent i on. F| g. 13c

s a g)a:‘)r ow sq-}]g 4K o% z{)%&férﬁﬁlc dbrﬁrfe%e\k B?P%qﬁé’gle%ﬁ\ﬁgpaﬁ&) the coating

pl ace n one s onnected to
t he sane $eNSQEJBPURLREONAN ﬁxtgﬁorem@duliemﬁitemtﬂ@aiw gnaested tpﬁb%nt ion. Fig.

l4a is a aebmealtmrcunruyfa tfableSitixitle bhﬁteHQ:l%hi@b%ioS‘is éﬁéﬁa\edwdulfs énd0 nedi cal
sensor placed o eri ﬁccor dance with

- enbodi HEeroRopRde RTINS THIG, i rocapdance Wi an smbostineat o e r ow

schenmat i cprpselhtl ineentioew of the nobile wist watch with a nedical sensor

p! ac?ﬁgn the F.ﬁﬁ%& |§§ts%héMatlek{5fh§v%W€ﬁthé?)éz'o@|§cirﬂ: SSHfiGmiAoGNY th an

enbo nt of
placed on one side of the rigid-flex printed circuit board and connected to the

same in accordance with an embodiment of the present invention.

Fig 13b is a narrow schematic profile view of the piezoelectric conformal

coating placed on one side of the rigid-flex printed circuit board and connected to
25 the same in accordance with an embodiment of the present invention.

Fig. 13c is a narrow schematic profile view of the piezoelectric conformal
coating placed on one side of the rigid-flex printed circuit board and connected to
the same in accordance with an embodiment of the present invention.

Fig. 14a is a schematic profile view of the mobile wrist watch with a

30 medical sensor placed on the inner exterior of the metallic link in accordance with
an embodiment of the present invention.

Fig. 14b is a narrow schematic profile view of the mobile wrist watch with a
medical sensor placed on the inner exterior of the metallic link in accordance with
an embodiment of the present invention.

35 Fig. 15a is a schematic profile view of the metallic case and the top display
constituted of different kinds of polymers: a shape memory-, a lenticular lens- and



35Fig. 15a is a schematic profile view of the netallic case and the top

di splay constituted of different kinds of polyners: a shape nenory-, a

| enti cul awolzergtei@nd WO 2012/ 161637PCT/ SE2012/ 000082 8 pam/see@anomst i ght
emtting diode polyner in accordance &ith an enbodi ment of the present

I nvention. Fig. 15b is a schematic profile view of the netallic case
and the top display showing the top polyner |ayer, a shape nenory pol yner,
changi ng topography 5 shape in accordance with an enbodi nent of the present
i nvention. Fig. 16a is a schematic top view of the cantil ever beam
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t her moel egf BhibodPREMI Mhe preseht iMVERtd or integrated on top of each
i ndi vi dual el e ,tr?c])_réic conponent, where the latter functions as the heat
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15 circuit board all the while obtaining a final shape similar to a partial circle in
accordance with an embodiment of the present invention.

Fig. 18a is a schematic profile view of of atleast one conductive layer
which end acts as a heat spreader which the thermoelectric generator (TEG) is
mounted on top of and in turn on top of the latter the metallic case 1 is locally

20 formed inwards in order to thermally connect to the TEG in accordance with an
embodiment of the present invention.

Fig. 18b is a schematic profile view of the thermoelectric generator (TEG)
mounted or integrated on top of each individual electronic component, where the
latter functions as the heat source. On the other, top side the metallic link is

25 locally formed inwards in order to thermally connect and function as the cold
source for the thermoelectric generator (TEG) in accordance with an embodiment
of the present invention.



source for the thernoelectric generator (TEG in accordance with an

enbodi nent of the present invention. WD 2012/161637PCT/ SE2012/ 000082 9

Det ai | ed we=erypeid3en of Enbodi ments of the Invention TireTi/SERI10M0D0DE
description is of the best node presently contenplated for carrying out the
invention. This descriptionis not to be taken in a limting sense, but is
made nerely for the purpose of describing the general principles of the

i nvention. 5 The scope of the invention should be deternmined with reference
to the clains. The present invention is based on the understanding
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rigid¥sl %‘ﬁ??’}‘ MG ES, [teriql Assign. aYe elestipmechpaica i ment, the printed
circuit belectiomapgasticipiopertEstwhite atlows the eserfolhactessitoitrdredatdhe isamea
battery 5; ' ; . a flash menory 8; an audio
codec 9; gm%b%fb ihyg\%gpgﬂ%ﬁag@#g%%spgﬁtﬁe a transceiver 12; power
anpl i fiers 13, Theymobie yyist watchfupctions afeam egtablished laplar gampder.a di git al
baselband ﬁfedil?iideﬁcé%hd,@fr@ﬁfahrtrfﬁo%@;bum i2§ mghteﬂcdrﬁli%rthé%tbf’QWZr%[. 25 21; a
di sp i nter X [ . ,an_ ac eronet er . a_power
managenent | C \Z\@tﬁ rggeﬁgﬁqeeépyﬁghgf%ﬁﬁsyﬁgﬁbgmﬂ (ﬂ?lﬁ?ﬁ prf@?ng'"f'ﬁ'ét}%'élaect ric
gener at or METAE) cag 1,ndbedyingthe cantrabpartof & mobile wrist wateht ihe enbodi nent
rcoel er omiteotate f MG BY iGNk GIERRD o e MERTetaRE 1| .,
accel e . . . . d t -
30pri nt eda%‘spﬁi?'{'gg'gﬁﬁaﬁe. COMPEisR ol NI flgxRrinted gireut erard Bahkiaief 9 des of
t he met al theanetadlic casear i8 arigit estghtig eun@dspintilevéBbeadl 4an | mage sensor 29;
and, 8§ the saBnR! dHinddimeht theBARAIREN b53rd 3 38 RS ek &lbhic™du! © 30
" components mounted on it: a battery 5; a micro SIM card 6; an antenna 7; a flash
memory 8; an audio codec 9; a CPU 10; a power management IC 11; a
transceiver 12; power amplifiers 13, 14, 15 and 16, a flash memory 17; a WLAN
IC 18; a digital baseband processor 19; a GPS IC 20; a touch screen controller
25  21; a display interface 22; a flash memory 23; an accelerometer 24; a power
management IC 25; a battery charger/usb controller 26; a thermoelectric
generator (TEG) 45; and a power converter 46.
In this embodiment, there is also on the rigid, slightly curved cantilever
beam 4 an accelerometer 27 mounted and electrically connected to the rigid-flex
30  printed circuit board 3.
In this embodiment, placed on flanking sides of the metallic case 1, are a
viewfinder display 28 and an image sensor 29; and, on the same side as the
image sensor 29 is an optics lens module 30 mounted.
In this embodiment, placed within the boundary of the metallic case 1 is a
35 projection module 31 and along the metallic link is an image sensor 32 placed.




In this enbodi nent, placed within the boundary of the netallic case 1 is a
35projection nodule 31 and along the netallic link is an i mage sensor 32
pl aced. WO28{1124¢881637PCT/ SE2012/ 000082 10 | n t hireTaED@dioom®s: , at
the end of the netallic link 2 is a ptwessure- or infrared sensor 33 pl aced
together with an acconpanyi ng nenbrane 34 which enhances its sensitivity.
This constitutes the parts of the electronic circuit which are electrically
5connected by the rigid-flex printed circuit board 3. Wth reference to
Fig. 2, in this enbodinment the netallic links 2 are made up of a nmultitude
of metallic paintthis @énisodiment atrtieaéhd of thiennetadliciink Ghis @opreestret be respecti ve
metallic }i | | t | i | . In the
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shape simlar to a partial circle (i.e. simlar shape as 15 a wist watch
when mounipgél SES toSFiW D Sk kni : ' 1 tare W further
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above, W t . [,.C- S . an in L RsS. I n_this enbodi nent,
t her elqu ?ﬁ'?ﬁeﬁ%@% & r%%ge _g%'%{'af)ae* Hbelf_?}ﬁ? é?ﬁ? 2BIVY'H3%1 bl INRgN G et al 1 i
top 2d whpropertiesfin pedesdo ahysinallys(andalertaeallyheoment vedically the uppesgeded or
l'ocked. jower rows bfithelthstafidlipfts PBAorddrt6r IR mdighttourmdarts t8pdsitibAk 2 chains
can obtai n.ﬁl ﬁ%astlcqueurface fi r‘{l sh Bg)gtt] shown b% or eéagﬁl e,. I njection
moul di ng W giftesent anglesiespective 1geach oihess porseauantly iheounalganetgliear ance. 1n
t hi s enboliikn2 shainaanabtaima favat shape siatilae toatpavi@l cirbler(ee. agimilar shdpei dsude of
squar g sh 'ﬂgﬁ” e al ongside the conpleted (two
rows)FSrret gﬁﬁﬁé%. n éﬂgh@h%](%:%ﬁggnso%v " freely along the I_eng_t@h only
bounded by ped? 1Bt aseRadidenk dherg are futharynetallicping 2c plaeed ingide .
le_ncapsgl ﬁﬁieﬂa’llic rﬁfk 2/\{r_l ﬂhe][\/;%rrlﬂfaiﬂﬁ@clzﬂdh iﬁlcﬂder&? bofh Eikﬁté tﬁérhgigwﬂ&;ﬁriﬁtéuﬁ get ?I lic
i nks ave. ic film ced on S in i or,_side stretched al ong
t he netal ?'f%"tlaqq%l@%f"gc%ﬁﬁﬂ?aa@e%‘q? gefmal d‘i’q{ﬁ‘ef:ﬁ&\eo%e?tffg"?rﬁ'f%{f'{ ic case 1.
The pl ast describeéti@bove withl the snetalfict ¢ase 1 and énkatobajmsoof el ectri cal
conpoggnt's.  Thg thisasthbédifehiNtiereli fure? bk thd 8Ad Phartbrifé HBkAllic link 2
chains a metallic top 2d which is fixated at one end and at the other end can be
opened or locked.
In this embodiment, the metallic- case 1 and link 2 chains can obtain a
plastic surface finish (not shown) by, for example, injection moulding to attain the
25 users desired esthetical shape and appearance.
In this embodiment, as a complement or alternative, there are a multitude
of square shaped rings (not shown) enclosing alongside the completed (two
rows) metallic link chain, which can move freely along the length only bounded by
pegs on both sides; ultimately to ensure the required encapsulation.
30
With reference to Fig. 3, in this embodiment the metallic links 2 have a plastic film
47 placed on its interior side stretched along the metallic links 2 accumulated
length ending inside the metallic case 1. The plastic, adhesive film’s function is to
waterproof electrical components. The plastic film 47 is constituted of a polymer

35 material and could be in a form of a bag.



35 material and could be in a formof a bag. WO

2012/ 161637PCT/ SE2012/ 000082 11 Wth reference to Fig. 4 a and b, in this
enbodi nenwothe/wigrd-fl ex printed circuit board 3, and iPC3/SERURDE®SADOVE
menti oned el ectrical conponents, are placed on the bottom half of the
metallic case 1 and links 2, and the plastic, adhesive film47. The
rigid-flex printed circuit board 3 is nechanically fixated to the netallic
link 5 2 by having along its edges holes patterned matched to the above
mentioned netallic pins 2c, where the latter have a direction ninety (90)
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analog, alternatively, the conductive layer 3a could be directly electrically and/or
25 thermally connected to the metallic case 1 (not shown).

There is further provided a rigid-flex printed circuit board 3, placed inside
the metallic case and links, in order to mount electrical components and
electrically connect them to each other making up the core of the interior
electrical circuit. It is mechanically fixated and electrically connected to the

30 metallic link 2 by having metallic pins 2c, which stem from the former having a
direction ninety (90) degrees (upwards) in relation to the former. The rigid-flex
printed circuit board 3 has matching holes, which edges are metallic and
connected to at least one (1) of the rigid-flex printed circuit board 3 conductive
layers 3a in order to electrically and/or thermally transfer/connect it to the exterior

35 metallic link and case. Thus, the rigid-flex printed circuit board 3 connects
thermally and electrically the electrical components to the exterior metallic case



and links where the later functions either as a (i) thermal heat sink and
el ectrical ground or (ii). cold source, where the forner electrical
conponentwoane/tsha7conpl enentary (accumnul ative) heat soectsg2(ehens? i cal
conponents have a m ni mum wor ki ng temperature of 50 C) and, conbined, nake
up a 5 thernoelectric circuit connected to the power converter 46, which
together with the CPU 10, battery 5 and power managenent | C 25 constitutes
a energy managenment system or (iii). a conmbination of the two above as the
above nmentioned holes in the rigid-flex printed circuit board 3 has the
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by havi nglix REEVEPpEamagefigm equghuser handllng (ii). reductlon of mechanical and
25 thermal stress as well as (iii). prolonging the lifetime of the components. Also to
(iv). increase the dielectric strength between conductors lines on the rigid-flex
printed circuit board 3 enabling the design of it to be more compact and small.
Additionally it also functions to (v). align the directivity/thermal gradient vector of
the heat generated from the respective components to the underlying thermal
30 conductor line 3a in order to increase the heat obtained in the thermal conductor
lines end and so maximizing the temperature difference in the thermoelectric
circuit.

With reference to Fig. 6 a and b, in this embodiment the rigid-flex printed circuit
35 board 3 and the metallic link 2 chain, flanking on both sides of the metallic case
1, obtain a final shape similar to a partial circle in order to mount it on a user's



5circled shaped netallic parts 2b obtain magnetic properties the
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CHAS- i mage sensor 32 normally are
| ocated al ong the sane (x- ) axis. Additionally, there is
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components mounted and electrically connected to the rigid-flex printed circuit

20 board 3: an image sensor 32, a viewfinder display 28, a flash memory 17, a
WHLAN IC 18, a sensor 33 and a membrane 34. There respective ground
potentials are electrically connected to at least one (1) conductive layer 3a
inside/integrated the rigid-flex printed circuit board 3. Combined, or as an
alternative, the respective electric components side facing inwards are thermally

25 connected to at least one (1) conductive layer 3a inside/integrated the rigid-flex
printed circuit board 3.

The electronic components are placed and positioned in such a way and
order in order to optimize the handling and interaction of it with the user, which
enhances the user with a higher degree of physical latitude.

30
With reference to Fig. 9, in this embodiment the image sensor 32 and the
viewfinder display 28 are positioned in such a way on adjacent sides of the
metallic case 1 (or at its end) and placed in the metallic link 2 chains facing
outwards. The placement described above of the respective electric components
35 is along the same (x-axis) plane in order for the user to perceive the mobile wrist
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Electrically they are connected to the electrical circuit by having a
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(pocket etc.) or, (ii). fixated to an arm 36 which can revolve around its (other) end

37 - which is fixated to the metallic link — with more than a 200 degrees angle in

order to place it in a protective position partly inside the metallic link.

30  With reference to Fig. 12 a and b, in this embodiment, in order to enhance the
user a higher degree of physical latitude when taking photos, filming or having a
video conversation, the viewfinder display 28 and image sensor 30 are mounted
mechanically on an exterior module 38 which can be moved along the metallic
link 2 chain. Electrically they are connected to the electrical circuit by having a

35 rollable flexible printed circuit board 3b which keeps it stretched independent of
its desired length by a small tube 39. In its default position the exterior module 38
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Fig. o ae 1?0 eleRtridal ?n&ﬁ‘goégll'éﬁr#plwﬁélécth? &}E&Y'.QE&%C@@%@.&&W 44a

| ocated in entre o IC case facln constitutes
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From the users arm motion mechanical energy between 1.5 — 6.7 Joule
per movement translates to a power generated of 1.5 — 3.0 W. For a piezoelectric
material with a 15 cm? area and a conversion efficiency of 11% this generates a
harvested power in the 1-10 mW range (power density of 300 uW/ cm?).
25
With reference to Fig. 14 a and b, in this embodiment there is attached a medical
sensor 42 (infrared-, reverse iontophoresis-) on the backside of the metallic link
2. Its purpose is to either (i). detect glucose or lactate levels noninvasively from
the interstitial fluid in the subcutaneous tissue under the skin or (ii). monitor the
30  conductivity of the skin.
The medical sensor can be placed in an opening in the centre of a
transdermal tape (not shown). The sensor is mechanically and electrically fixed
and connected by at least one (1) metallic pin 43 to the rigid-flex printed circuit
board 3 and can therefore be easily replaced (when broken/low detectivity
35 levels). The electrical circuit receiving the signal processes the data and presents
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user experience. The polymer composition can further be used to display and
shape (i). Braille symbols, in order for blind people to receive realtime
communication information or (ii). form a reduced (simple) keyboard with symbols

25 in order for the user to communicate with simple text or numbers or (iii). display
another person when performing a video conversation or (iv). display and
physically animate a figure or picture to the user’s liking (as, for example, being
the default displayed image and physical shape when display is not in use).

30  With reference to Fig. 16 a and b, in this embodiment there is provided a rigid,
slightly curved cantilever beam 4 with an accelerometer 27 which at one end is
fixated to the above mentioned exterior case and at the other end free standing.
The accelerometer 27 is mounted on the free standing end and electrically
connected to the rigid-flex printed circuit board 3 with a multitude of conductive

35 layers 3a.



Consequently, the rigid-flex printed circuit board 3 is nade up of at | east
six (6) conductive layers placed on top of each other alternated with

di el ect riwol2aier68637n bet ween. The conductive | ayer 3a amdTiSEeo12d)@8Ni ng
dielectric layer are at one end not at7t ached to the adjacent equival ents
but are hanging freely in order to be 15 electrically connected to the
rigid-flex printed circuit board 3 part located inside the netallic case 1
by nechanically pressing each parts of the rigid-flex printed circuit board
3 together and their respective layers in alternating order. The
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could be placephd YddiedHMES Wl fu@on to detect (i). hand movements in its
extended mode and (ii). arm movements in its inserted mode. Combined with an
20  accelerometer mounted on the rigid-flex printed circuit board 3 inside the metallic
case 1 (not shown) both hand- and arm movements can be detected at the same
time to provide complementary relative measurements of hand
tremor/movements.
Thus it can be used for monitoring tremor movements for medical
25  diagnostics and/or gaming/steering devices and/or software available to the user.
Further, when not used for the above monitoring hand tremor/movements,
the accelerometer can be used for monitoring arm movements for example,
various gaming applications.
Further, a piezoelectric element can be integrated on the rigid-flex printed
30  circuit board 3 to provide power by mechanical energy harvesting.

With reference to Fig. 17, in this embodiment as an alternative to the metallic link
2, which are made up of a multitude of metallic parts, there is a non-metallic,
bendable (as opposed to made up of multiple parts) material 46 which

35 encapsulates the electronic components mounted on the rigid-flex printed circuit
board 3 all the while obtaining a final shape similar to a partial circle (i.e. similar
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electronic components facing outwards the thermoelectric generator (TEG) 45

could alternatively be mounted on the side and the metallic link 2 is from the side

locally formed inwards in order to thermally connect (not shown).

Both solutions recycle power per component in the 10-100 mW range but
25  the former with an order of magnitude less due to primarily thermal refraction.

The mobile wrist watch has herein been described mainly in the context of an
accessorie comprising several electrical- and micromechanical components
acting as a central processing unit for a multitude of tasks including mobile

30 computing, imaging handling and medical sensing. However, it should be
appreciated that many of the teachings disclosed herein are advantageous also
when the mobile wrist watch is adapted for applications combining, in particular,
a multitude of the sensors integrated.

For example, to monitor and diagnose the user’s physical and

35 physiological (emotional) state the accelerometers 24 and 27, the pressure

(infrared)/temperature sensor 33 and medical sensor 42 obtain vital information
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an a are,co u of vibrational notors,

Wbt ch v Ao BBy ST abelitie i peai el iataling It ORtelT - and

t her mal f adhvanced physicalsaexbkic training using lactgtt- hisvdyotetrgienatuce-aplilsesateshape
sim | gy thcgaHﬁrrﬁd\l%'méHt%)%hé’or(s (S identifitatidh, BRARENR Dt Fasdriard _then

nount ed on 5user
example, all health parameters give a unique, personal signature which,

combined with an arm and/or hand movement (as well as or instead of a unique
electronic chip inside the mobile wrist watch) an identification (iii). gaming — the
health parameters can contribute as real time, online data used for the virtual

25 profile’s state of condition; additionally, the arm and hand motion sensors can be
used as steering devices.

It should also be understood that the set of electronic and/or electromechanical
components integrated in the mobile wrist watch may be easily adapted to the
30 intended use of the mobile wrist watch. For example, the mobile wrist watch
needs not to include an accelerometer or a pressure sensor when used for
identification of the user wearing it. In this case, it may be sufficient to integrate a
microcontroller (programmed with an identification number or the like) and the
antenna circuitry in the mobile wrist watch.
35
Aspect 1: A Mobile Wristwatch comprising:



wherein the vibrational notors functions to accelerate the user's wi st
towards different directions coupled to where the active vibration notor is
| ocat ed; weedi2/feos37exanpl e, for gam ng purposes (not sheemSE20/0é®peCct 2: A
Mobile Wistwatch conprising: a netaolic link (2) which is fabricated with
m cro nmachi ned springs as resonating structures, which functions as

vi bration i nduced power generators. wherein they are designed in various
shapes in order to sinultaneously function optinmally for both electrical

and esthetical purposes (fig. 19 and fig. 20). 15 Aspect 3: A Mbile

Wi st wat ch aanptallici limg:(2) andmteméllict pinl (Rakwhich arbicohstitateldedfrvilaratiehiwi t h

0peni ngs | 1 oRHER! wh TP 108 dRLRLRLeB o ShABL Bl oAy, ERRRALOL T

wherei n they conbi ned unc I ons SR nmot or s (not
shown). 20 Aggéb,@rmal funatippalitieswhen erinsstasbiegethsir @Qtal@mg @ fmad soape

interface C@ﬁﬁlﬁittd)@rba@fblldrélel(ﬂéeélmllbﬁéﬁarfé akea Wrist Wasdtewheh thduntedisgr | eft
hand, ere it, V\Bl’n) which facilitates a physical and el ectrical

connecti on 1”89(/\?13’(' a nount abl e keyboard tenporarily can be placed by the
25user i nwbemrar thieoribriationairmaoters functiong t doeeteratestbhagser's emishiosvaeds of an

Ord' ”aryn&?ﬁ%@ﬁﬁe%@%&g@&ﬁgW@@ﬁ&'abﬁe‘\h%é‘tnﬁﬁ'n‘xéﬁ Pisalﬁ@é{eéqfste% have its

ht o useew? arm | er to have terrporarl physi cal st and
faC| litath ﬁ&x?’ﬁgl 31 9amyng BUIRASSS (P 30 Aspect 5: A Mobile

Wi stwatch conprising: a ther nonet er, conjst ituted of a Cu/CuNi alloy

al ongl] derfketeh Aﬁ@?@@%ﬁi 45h Ballgy 1 Cn comned are ntearated
rigid-flex pdmetallic in @)whighvigrfabricated withFaictiemachingd sptings add noni t or t he
ski n tenper aégbnating strlctursss whidiPfungtiéh¥as vibration induced power generators.

wherein they are designed in various shapes in order to simultaneously function

optimally for both electrical and esthetical purposes (fig. 19 and fig. 20).

15

Aspect 3. A Mobile Wristwatch comprising:

- a metallic link (2) which is fabricated with openings in order to mount a stator
and actuators, and on top a rotor,

wherein they combined functions as small electrical rotating motors (not shown).

20

Aspect 4. A Mobile Wristwatch comprising:

- an electronic interface connection on its inner, left side (in respect to the user
left hand, where it is worn) which facilitates a physical and electrical
connection to where a mountable keyboard temporarily can be placed by the

25 user in order for him or her to write text messages reminiscent of an ordinary
keyboard

wherein the keyboard is physically placed so to have its weight on the users arm

in order to have a temporarily physical stand facilitating the writing texting

procedures.

30

Aspect 5: A Mobile Wristwatch comprising:

- athermometer, constituted of a Cu/CuNi alloy deposited on top of a dielectric
layer, which combined are integrated alongside the backside edge of the
metallic case (1) and connected to the rigid-flex printed circuit board (3) in

35 order to measure and monitor the skin temperature on the user (not shown).



WD 2012/ 161637PCT/ SE2012/ 000082 21 Aspect 6: A Mbile Wi stwatch
conprising: an ECG nonitoring functionality consisting of, in conbination
wi t h anotwenopssiscal entity with el ectronics integrateacT/skEori2exmspl e an
el ectronic fingering - worn on the otXer hands finger, measuring a voltage
potential - in the range 50of IpVto 0.9 V - across the heart/chest region
and upper linbs to detect heart arrhythmas in order to identify atrial
fibrillation wherein the overall purpose is to nonitor and predict and
avoid stroke as well as and other related coronary heart failures. 10
Aspect 7:Asgpaahibi Adobiles\\iistwatcle comprisingg: i cr ophone conponents i nt egrated

al ongsi de. t g é(‘i@%émﬂﬁln@%ﬁctﬂ;nah dﬁ§fsﬁhb 'o? |ﬁ%6 RbinatioA Witk 2 Bﬁ\‘éged to the
rigid-flex %lntedrﬁjrc etect sounds of the user

o e Sor BhSIERcerii Vit GiRBHonica duibarales) forexamean elechaningsang
Wi stwat ch covgen ionithg ottr hahds finge, mea‘mﬁng aowltage petdntian- ithetrange't er

ot o1 de G RyLa5BeY Ll Behrd by NANS) 2R BpEe! i Bl i)

facilitates
wherein the aﬁtﬁWB’@é‘és |"S0'td6f§Q @ﬁét'thatt'Nétbé'"ﬁliﬁﬂ e the user is not

comuni caWhemmfhel wetr@mpmowe rsi‘ioa’ﬁéhiforVHrfdbrbB%t aAd Qvaﬁtﬁtﬂoﬁe\%fs'ﬁéw\@é ch, thus
conmmuni cat | t’l 21 ﬁﬁ ectronic devices wrelessly with

establ i sh%rbélg ??‘éﬁ?@ﬁ%@ﬁfv i ?@H?%s 25 Aspect 9: A Mobile Wistwatch
conprising: i nf rared light emtting diode and infrared sensor conponents
mount op_and_c e the rigid-flex printed circuit board (3) in

or der ,g\g‘%%%]exgﬂagli%eﬂlqsgyat%&op ]NF'(QQ'[I ng |light fromthe bl ood veins of

t he user , - T umigrophanecampaenentsintegrated(alongsite the) frowtside edggeafiiee with a
pressure seqngiic tate ( dﬂmc{é%tttaethghpmleam.rﬁg&*bﬁblﬂf‘%'obvd gﬁrﬁ)' ned with

a m crophone can nonit fo apnea a su en | evel s,
pul se rate 2FFFTHPLstast ﬁ@“%@iﬁdhﬁé\?ﬂ er@&rﬁ%wﬂmwynmnmﬂ tored VO

2012/ 161637I8RdWHE2012/ 000082
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ece 20

Aspect 8: A Mobile Wristwatch comprising:

- an electronic interface connection on its outer, right side (in respect to the
user left hand, where it is worn) which facilitates a physical and electrical
connection to a wireless earpiece

20  wherein the purpose is to store it there while the user is not communicating or
listening wirelessly with the said mobile wristwatch, thus communicating with far
and nearby electronic devices wirelessly with established radiofrequency
technologies.

25  Aspect 9: A Mobile Wristwatch comprising:

- infrared light emitting diode and infrared sensor components mounted on and
connected to the rigid-flex printed circuit board (3) in order to measure and
monitor the reflecting light from the blood veins of the user, functioning as an
oximeter (not shown) which together with a pressure sensor (33), measuring

30 the pulse and additionally combined with a microphone can monitor sleeping
apnea in a superior way as oxygen levels, pulse rate and breathing sound
levels can continuously be monitored.



22 Cainms 1. A nobile wist watch for conmmunication, conprising: an
exterior of a netallic case (1) and links (2), where the links are 5made up
of a mul twoude/wiemetal lic parts, being nmade up of two POWSEed12/0@iosd | ic

| i nks, which are connected in the hor3a2zontal direction nechanically and in
the vertical/radial direction nmagnetically; a rigid-flex printed circuit
board (3), nmounted with el ectrical conponents which is nechanically fixated
and electrically 10connected to the netallic case and |inks and conbi ned,
forma thernmoelectric circuit. 2. The nohile wist watch according to claim
1, wherein only the outer netallic IinE&(’lé), whi ch are sem circled shaped
and connected in the 15vertical/radial direction, obtain magnetic
properties, in order for the parts to position with different angles
respective tlo Aawtbiletvinist warich forceatmanicationo bbmprisiagf i nal shape simlar to
an ordinary wi st : ] .k | I i omthe
sane onto %/he el eC}[,m?l{ %ﬁggé’r’g%ﬁr?em?gg Iﬁ%ﬁ%ﬁ%ﬁgﬁh‘éﬂ%éwﬁ{%ﬁﬁﬁﬁﬁgiafrré chai n.
20 3. SThe nobil e wmnade Watof @ meltitide ofgnetallie parts heingieads wp efyoroved

metal lic Iitng (2), c{ﬁm@tlafnanigkg,%geﬁbgicértrhhetct& M?héith%ﬁkérﬁtafdji?écti@h{ ﬁction,
are connected magneticall.y gn order for. the parts to positlion w

di fferent angles ré?ﬁé@%q'%llyta@déﬂitﬁe yerigel/ r&ﬂ@‘%%@@d‘dﬁﬁ???"’@ﬂiﬁai n a final
shape simlar to-25argidrfteixriinfedieirauit hesrd 63), mounted withielestrigal st wat ch
according to claim m ' 14 e shaped rings
encl osi ng al ongsi deéctrrr‘\e t\?géiggfgegé ﬁ"&!‘?gﬁg@’ﬁ%ﬁé&%ﬁd%ﬁ% [ 5,{ links (2),

whi chlhove freely dooRgeterdonis mesalitiaraseard inksohounded/ 1imited by pegs on

each i ndi vi duadndscprabinedhfopach thendoslesiridedrcut. The nobile wist watch
according to claim1l1l, wherein on the netallic links (2) a plastic surface

finish by injection nmoulding is deposited. WO 2012/161637PCT/ SE2012/ 000082
2. The mobile wrist watch according to claim 1, wherein only the outer

metallic links (2), which are semi circled shaped and connected in the

15 vertical/radial direction, obtain magnetic properties, in order for the parts to
position with different angles respective to each other and consequently
obtain a final shape similar to an ordinary wrist watch, to minimize any
magnetic flux radiated from the same onto the electric components located
inside the metallic link chain.

20

3. The mobile wrist watch according to claim 1, wherein every odd metallic

link (2), which are connected in the vertical/radial direction, are connected
magnetically in order for the parts to position with different angles
respective to each other and consequently obtain a final shape similar to

25 an ordinary wrist watch.

4. The mobile wrist watch according to claim 1, wherein there are a multitude
of square shaped rings enclosing alongside the two above mentioned
rows of metallic links (2), which move freely along the horizontal length

30 bounded/limited by pegs on each individual square shaped ring’s sides.

5. The mobile wrist watch according to claim 1, wherein on the metallic links
(2) a plastic surface finish by injection moulding is deposited.



23 6. The nobile wist watch according to claim1, wherein the netallic
links (2) have netallic pins (2c), which stemfromthe forner, directed

ni nety (99p 2degcesss upwards. 57. The nobile wist wat chratseedrogosd cl ai m
1, wherein the netallic links (2) hav a plastic film (47) placed on its
interior side stretched along the netallic links (2) accunul ated | ength
ending inside the netallic case (1) which function is to waterproof

el ectrical conponents and could be in a formof a bag. 10 8. The nobile
wrist watch according to claim1l1l, wherein the rigid-flex printed circuit
boar::lI (3) hdﬁs 'ﬁﬁé&mbilemisEWatdmordlﬁgm diaim 1V\Whefemltﬁelnli§iér@nﬂ@ @ylges are
metallic an t e PLib & clrcuit
board' s condug?%:rﬁkgaygr@n€?%} \ﬂﬁﬁg%g%p? o(gﬁ Ehe{(’) szﬂ"fegégrm'/‘ g@[ hermal | y
t r ansf er / connedagrees upwargds. exteri or netal lic case (1) and I|nks (2). 9. The
nobil e wist watch according to cl ai ml and 5, wherei n the exterior

t || 1 | i h heat sj nk d
el et cal dr olhmoDte 1St BRLCTIAASTINGR? Sy wheiin BremeipicinkeBh 1, s
and 6, wher ei nhaveea plastic filon (47 tpdddedcorcits intérior sidedstrétohed alohgftherct i ons as a
conbi nation ofg, gﬁatllp: I%kggbp?m&ﬁ?aqgnggn?n &H%E e ﬁ*%télﬁﬂ:ﬁ?el {%aconnect ed

to the electric circul rd (3)
havi ng a mi ni nWRic fu'ﬁpﬁbs te-yatesproof slegtrical %"P@Wﬁ% apdgpuldbeinari gi d- f | ex
printed circuiforl@iahdyei ng connected to different holes |ocated along the
metal]jc link (2). 11. The nobile wist watch according to claim1, where
inside the rigid-flex printed circuit board (3) there is at | east one
conducti ve [BayEhe @hlle wiist watch a®ording to clairhyl, whereim thehegiddleyprintethect ed

wi th the netalditceitRoatd §3§ sttfblé§1ﬁ>cgférdaél$ﬁ§‘ts Q@ég \&Pn}:h%ﬂ u%fé?gné%) chai ns.

12. The nobil e I st wa uctirve lTayer 3a

accord
coul d be direct se?r@é"ﬂ‘?t?@ﬁlqng °<9HHP ttﬂ@ﬁ |ﬁ§§t 9"%95“'@61%”?6 PtiRtednet al | i ¢
case 1. WO 206bitGbadySCIndEiNe 24200 (3) id 6rded-to Eletrigallly la@dmri st wat ch

200" 8 00 ot By SETL kB el Rk s e Rt (9 =
conformal coating where the latter functlons to align the directivity of
the heat gewgermiemobil® Wrish&afchSRROFING t& BIBRA AAHIS5 vhdrBR the exterior
metallic case (1) and links (2) functions as a thermal heat sink and
electrical ground.
20
10. The mobile wrist watch according to claim 1, 5 and 6, wherein the exterior
metallic case (1) and links (2) functions as a combination of both a cold
source and thermal heat sink thermally connected to the electrical
components on the rigid-flex printed circuit board (3) having a minimum of
25 two separate conductive layers (3a) in the rigid-flex printed circuit board
being connected to different holes located along the metallic link (2).

11. The mobile wrist watch according to claim 1, where inside the rigid-flex
printed circuit board (3) there is at least one conductive layer (3a) which is
30 electrically and/or thermally connected with the metallic pins (2c) to the
metallic- case (1) and link (2) chains.

12. The mobile wrist watch according to claim 1, the conductive layer 3a could
be directly electrically and/or thermally connected to the metallic case 1.
35



Sunderlying thermal conductor line (3a) in order to increase the heat
obtained in the sane. 14. The nobile wist watch according to claim1l,
wherei n tweneidwi@7ri gid, slightly curved cantil ever beaor(S£3)12/0e08Dne end
fixated to the exterior 10netallic ca®e (1) and at the other end free
standi ng, nounted with an accel eroneter (27). 15. The nobile wist watch
according to claim1l and 14, wherein the rigid, slightly cantil ever beam
(45) is flexible enough in its vertical direction in 15order to adapt its
hei ght or curvature and thus follow a users vertical hand novenents and
moni t or t he 18sEe mobile mist watohnaotordifg o elaim 1hwhetemthe Agid-flExerimtdd | e wri st

tch di ,

hccel er onet er At E0aR Brandi ABlned cldiCA oBrindRehls e ey Wina, 5o,
flexible pri ntWC@PF’B@lV@ peRfpEmakeaating witerg the ladter funiclionsio @lmdb@t i ve

| ayers pl aced mrechm of the et Qéﬁ@@teﬂi ﬁ@hﬁﬁé e@lsp@cm?e dbl‘h'p@ﬁélﬁtbfto kyers in

bet we to claim1 and 9, wherein
t her ee%qs an admdﬁ"é!ﬁ‘gqﬁﬁ%%hcé’f@%% "? Q% '%[Aﬂrgﬁ 'qcﬁg?stfethﬁﬁ?artret allic case
(1) or links 2tainednn tredeameé.o provi de addi tional, conparative neasurenent
data. 18. The nobile wist watch according to claiml, wherein there is a
nmedi cal sensar unted on the hackside/inner exterior of the netallic

(42)
links (2) wiftc e giohie maist watohyaceediag o elaing 4y wherqin thera ivia dBithect ed by
metal lic pins & hﬂﬁ):u:tv@dtdam.bven bledrh €45)p &t bhe end ifixatédito M@ estedol Nsi de t he

the cltht r6 of é‘%?a" a‘d"caﬁqg? LB nr Sl e MRRGPRL QB bb NG Dcose: or
| act at e | evel saqsglaromgtany )y fromthe interstitial fluid in the

subcut aneous tissue or nonitor the skin conductivity. WO

2012/ 161637??&%5%90 z{eo\ngr?s S tgh according to claim 1 and 14, wherein the rigid,

slightly cantilever beam (45) is flexible enough in its vertical direction in
15 order to adapt its height or curvature and thus follow a users vertical hand
movements and monitor the user’s tremor movement of his or her hand.

16. The mobile wrist watch according to claim 1, 14 and 15, wherein the free
standing accelerometer (27) is connected to the electrical circuit by having
20 a flexible printed circuit board made up of at least six (6) conductive layers
placed on top of each other alternated with dielectric layers in between.

17. The mobile wrist watch according to claim 1 and 9, wherein there is an
additional accelerometer (27) mounted inside the metallic case (1) or links
25 (2) in order to provide additional, comparative measurement data.

18. The mobile wrist watch according to claim 1, wherein there is a medical
sensor (42) mounted on the backside/inner exterior of the metallic links (2)
which is mechanically and electrically fixed and connected by metallic pins
30 (43) to the rigid-flex printed circuit board 3 inside the metallic case (1) and
links (2) and wherein the said sensor is placed in the centre of an medical
(transdermal) tape in order to detect glucose- or lactate levels
noninvasively from the interstitial fluid in the subcutaneous tissue or

monitor the skin conductivity.
35



19. The nobile wist watch according to claim1l, wherein there is a

viewfi nder display (28) placed in the netallic case (2) or link (3) facing
out war ds.wdQo12fitses3mobi | e wri st watch accordi ng to cl ai mPtTaEd01289008her ei n
there is an 5image canera sensor (29)25pl aced, on the adjacent side of the
metallic case, in the nmetallic Iink facing outwards; in such a way so the
vi ewfi nder display (28) and i nage canera sensor (29) is along the sane
(x-axis) plane. 1021. The nobile wist watch according to claim1, and 20,
wherein there is an objective lens (30) which is nmounted or fixated

magnet i cal | 190hhe pywbdé waist wataheacoending td 21a)m 12@&heifidie tmaobiis a wewfatdenat ch

according to C&i@ﬂ)lﬁ}l %%%)%ﬁlﬁin%ﬂe i€ cBsd K@ o’rfnﬂpgﬁ)cfah‘ﬁg 4&'&3 dg30) I's

fixated to an arm revol ves arou one end an I Xxated at the
other end (37) to the netallic link (2) protecting the fornmer partly when

lﬁlnosilt9 i Ongdng.ST;Alﬁ@n'fdbﬂetAﬁfst g/gtclfé’cco?d]ﬁ% _t@blia!jrﬁ 1%&19,\3%&@@;&6@@@&9 Eodcl aim
, n , nereln e a ngl on Vl].© I.n I 1,S,,.Aount e
machanglacal |y o8 c&(@%rﬁisgps%%fgn%gg)omecﬂdj%%ssliq Bﬁtéem%ta%t allic link
(2) and is el eease; iratheymetaticdiok facing outweards;gnisuch alway se thet viewfinderol | abl e
flexible print L (S ' t C

p &spial (%Br?gétnﬁﬁﬁgésq%él&a?ﬁl%' n ra’eRRbN@9Y NE aldHg hE s%Hee@;f%Iﬁér}g to claim

| ndependent of 1ts’| e nobile wist tch acc
1, 19, 20 and P38"€yherein the above nentioned viewfinder (28) has a
metallic shielding (40) in the formof a roof fixated to the netallic case

(1) ofnlinka G2 - : Ve ' o hn . iml1, 20 and 23
V\/nerel[on ther2 g'?%e @?’?ﬂ%@ﬁnﬁ%kéhﬁ%@@ E@%‘J%EP:? | gﬁ& ggv%@épe("gh%r SU%'E ed at one
end of the metehiectivedarse(30)whichiisanounted or isatedmagrsticatiyion éep phan de t he
above descri beghRyetRinsBf (29ypvabl e nodul e (39), along with the viewfinder
(28), to optim ze the simultaneous projection and i nage acquiring during a
nobi | e video conversation. WD 2012/161637PCT/ SE2012/ 000082 26

22.The mobile wrist watch according to claim 1, 20 and 21, wherein the

15 objective lens (30) is fixated to an arm (36) which revolves around one end
and fixated at the other end (37) to the metallic link (2) protecting the
former partly when positioned inside the latter.

23. The mobile wrist watch according to claim 1, 19 and 20, wherein the
20 above mentioned viewfinder (28) is mounted mechanically on an exterior
module (39) which moves along the metallic link (2) and is electrically
connected to the electrical circuit by a rollable flexible printed circuit board
(3b) keeping the latter stretched independent of its length.

25 24. The mobile wrist watch according to claim 1, 19, 20 and 23, wherein the
above mentioned viewfinder (28) has a metallic shielding (40) in the form
of a roof fixated to the metallic case (1) or link (2).

25. The mobile wrist watch according to claim 1, 20 and 23 wherein there is a
30 combination of a projection device (31) mounted at one end of the metallic
case (1) and an image sensor (29) mounted inside the above described
exterior, movable module (39), along with the viewfinder (28), to optimize
the simultaneous projection and image acquiring during a mobile video
conversation.
35



26. The nobile wist watch according to claim1l wherein there is a pressure
sensor (33) located at the end of the rigid-flex printed circuit board (3)
faci ng i nwenrde/icnc3er der to continuously nonitor the pul ETSE201R60008ET .

527. The nobile wist watch according 260 claim 1, 14-21 wherein there is a
tenperature sensor (not shown) located at the end of the rigid-flex printed
circuit board (3) facing inwards in order to continuously nonitor the
tenperature of the user. 1028. The nobile wist watch according to claim1,
19- 24 wherein the above nentioned pressure sensor (33) alternatively

functi ons a26aThaapaliitetwristoatdh agedrdingda cldimn! wheckinh therplioa poessoing or

film 29. T, t hft th '
tl)pmdlngpl ay 1#&%@%) éékt%%?j(?ﬁﬁé? gl I on O]grﬁ%)ﬁcm:& H@ﬁd I?’gaseezi) >
constituted offaFlﬁ‘Qé@WG"qu'@Péfﬂﬂf tpysggnqgusb@m?ﬁ@rsthemu@ﬁq Qfdbetuée'bottom a
(i). shape nenory (44d) (ii). lenticular |lens (44c) and (|||) organi c

; bt ai
hont et sl ¢ haPhaleh o S BRI 51 ARBSRIE 0 o
si nul t aneous| ytengenatuge sensor notahoddi) tavatadsatthe sndedfite tdgierflexpatednce
(i1). Braille guii%Yoard (3) fQé:ﬂ invi4tts i b%rﬂ?@&#tﬁmdo%sfy‘?ﬁ@hd’cﬁ theal time

conmuni cation | nformatlop iii). forma reduced (Sinple) keyboard with
synbol s in or dE€MPESUGE tﬁ?é‘rs f-o communicate with sinple text or nunmbers or
(iv). display another person when perform ng a vi deo conversation or (v).

551 S AL GBI AN Bl PSR R R 8 5, 1 72
to the netallimentioned pressyreseasprs( )ﬁﬁﬁmﬁﬁV%iVIﬂF@tlobéﬁé@ol e material (46)

whi ch encapsul ﬁa@%hbﬁ%c@i@ﬁgg bQﬁ%rﬁwﬁ@ﬁIﬁ@@@MﬁpH&éﬁfbﬁﬁy @F‘fllh’ﬂﬁ?.r igid-flex
a

printed 30 circuit board (3) all the while obtaining a fin shape sim| ar
to a partial circle protecting agai nst physical or chem cal danage fromthe
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20 increased esthetic user experience (ii). Braille symbols, in order for blind
people to receive realtime communication information or (iii). form a
reduced (simple) keyboard with symbols in order for the user to
communicate with simple text or numbers or (iv). display another person
when performing a video conversation or (v). display and physically

25 animate a figure or picture to the user’s liking.

30. The mobile wrist watch according to claim 1 wherein as an alternative to
the metallic link (2), there is a non-metallic, bendable material (46) which
encapsulates the electronic components mounted on the rigid-flex printed

30 circuit board (3) all the while obtaining a final shape similar to a partial
circle protecting against physical or chemical damage from the exterior
environment.

31. The mobile wrist watch according to claim 1 and 30 wherein the non-
35 metallic, bendable material (46) is made of plastic or rubber, where on its
exterior side, a layer of textile or leather is mounted.
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10 the thermoelectric generator (45).

33. The mobile wrist watch according to claim 1, 8, 11 and 12 wherein the
thermoelectric generator (45) is mounted or integrated on top of each
individual electronic component where the latter functions as a heat

15 source; additionally, on the other, top side the metallic link (2) is locally
formed inwards in order to thermally connect and thus function as the cold
source for the thermoelectric generator (45).

34. The mobile wrist watch according to claim 1 wherein the order and
20 placement/positioning of the electronic components along the metallic link
(2) are of significant importance in order for their individual tasks to serve
the overall purpose to provide additional degrees of physical latitude for
ther user.

25 35. The mobile wrist watch according to claim 1 wherein it performs tasks of
mobile computing, imaging handling, medical monitoring and
communicating with far and nearby electronic devices wirelessly with
established radiofrequency technologies.



