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n~l~h\':l\(:(~n~Js:- ~<tr:t1~:tf5~ (~tt~c: fltltf fht\~) §~)t)}: :t{nttbtn:~f: ~c\"ith H\t~· {~fA\~f()(§(~'§~ l.n iblr~_~t 

~t()4~ 

t:t(Mtir~t~~-( d\t: -~llfrt.~i~t~~- i~h~{*~ity tr~~~lKnl:i:tt~~t ;J~~.Y rrtHt~r~1h n. t~rt};~tflttl:~t ~tit~:~:t~ftt ~~t ~:} 

~d:J~Jt)f itren~;.th J~~tlit:~_;lte;=J l)f :rt)t~f~_;ftltr~iti:c~n J1tlfttft}t~~~r:::: tJtt if~ J~il~Jit\e t-~J tt~<::~:i\'·!:ng 

tf}:trfl11~Jrt~d t:t:! r~ttt~i\'t~ i.n~>~lnth~tt i:.n.~~.t;;~~{gt~8· fr<H1t·i~rQ.~§JnJty· l~J\)ndt~t~:it Jt:t~i:~.:-t~rs 

t)~t~t~d {M1 .z~lt~~/k ~.iJJlh1g fnt ~/'.hJ~J~ .:;;:ign~tb~)~ dt:t{.~t}~~d i~lf>\it~ frt~tl ~i ~tt~-t~:r {t\~\-, ~l 

tt¼:¢§'tt-d n1::t=tNlJlct ftt)it~ a f)t\)•:~:ht)i~y bt\)Jl{:~,:tr~~t tt•t:t~{\\~.r· ~1st~/ Jn\~tt~f~t t~*¢ i~rit¢J~~=§.~ 

fd-t;::ntity t:rt~ns~§)~N.~~f tr~ t·•et>~)ff}t. a\t~~H~1t)1e f.~1r 8~§b:t;rq.~~~rH ll~=-~st~fl='~ ~~t ~l fKlrtitlll~lr 

t~t~Jrt~t§l~~ter r~--;\rf~)rn1tn.l? ~\t:i~---t~~~)J. \'rirt~t~is. t~(~~rsntiJ!~)t;:~)tit)ns. ·t~dllt ~1 pt(t~in;}{y 

t~t\)ii(U~;:1:~t t~~-:~)vtt.. ll}~ tf-etc-tit~td i1t~)\:·e-,:. t:t.dt~~~.~~~ ~~tt~1t~~}: ~t~1t1:.§~1T1iti;t~r~ §)tJf 

typdt:~~li~y 1~~ 111edi i~)r t)J)~?-=·\.t\~)~ ·:§~gntt~t~\g.~. ·:§tJt:h ~I=§ trru1:§tt1i§1in11 t:rt~ltlttt\1 ~11t:~~\ft% 

{}f~Jt:r t,> tt¾~=e~v•{~ f~rtll~r.~~t{~\ .~~~)ft\t:~~irt~ lx:;ttru:e:~~c~n.~ t~r tri .. @g~=( ~\g~~{1lt~. {tfrt'.X.Jifl.g th~ 

trrirt~t~l~tier tn ptfft~r:~11-ct~:rt1in $)iltt1~t~()tt~: {t~ .. g,•:~ -:sf..~tiv~)tt ~~tl~KJrs)=-- tt)nfTu_girn1th~)ri 
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~l t!i~tltf~).t ~tf\\~t ~l~~)t ttt*t~:~ tht ttit\~ j~:t~ id.{~=~~tity· tr11i~ :~tlthttt idet~t&t1t~:rth)tc. ~thJ@g 

\\:~th :~i~forn1~:nit~~1. that ·:.tri;iblt~:i tit~ :t:.r~1:tr:t~~ s~:-rf,~r trJ ~\f~.nir~tt a t~~rJn:nte:r vHlt~,j or 

.f~(:~ck l~rr~frtit \rkth}~} tht~ \ri'r~~1~~8§: :lt1tH1tti~1l 1.f~1flitnJ1t~1r.. lrl ~l:f~ -e§llt~f}dirnit.nt:. ::;tN:b: J; 

i.~<)lHlt~rr vtirt~tt~tt~. r~r rtll;:.-:.:~k ·~.y:nchifJ~'li:lI}tiori .n1;1.y- b•t. ·l~~~~i tsJ d}~~HT~l~~gi~att. \l{r{th.~§iS 

frlt:Jlth.y trttnstni~tt~r :idttt1tl tit~~ ~1Jt(:1f or ti¢: tl:~(;:d tt~. J thtt; ry;ptit~t1 kty· f\Ir tjbt\~ :}.t:~tt~t~ ~.Jt 

t~nt<~lt~{i tt}it~:tjg~;,::~:.. S•utib t"~~.gfttrt~th~)n (1t~d .:}~ftHjtit~)t}~lt~~itH1 ~)ft~rt~li(~tlt tit1f 

di~ ·tt~tr t§~r~-of.~ Ft1r t~~tltr~tiit~~- tl\t g:ti=it~r~dt~ti rnf:ss~1.g·t rH~:~y ~~rr~1ii1>y ti ~1)t~~t}g 

idk~trd.fl:t~.; ·t4· t~txfaj ~;11~>,~=t1 ()~1~:y ff) tht~: \~ttnt~h~$:~ idt~titi~J; tf11!tf~t1i~tetr ~H):;:i ~l tt~~'§~§~ti 
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{~~l(i tht~t ttl~i=Y iHt~~Jd~~ ~} t~fttl~pt)tty t~1,r~li:t:~1-fi{}S}S :i:t1K)ttt1:it· §. i 6 ~~~t~t rs·~~iy :{rt(~:(:tH{~,: 
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tt't~J\f·,~j,j.f[Y ~,rt}lictiti<H~\ Jt)f~~hih .. ~ ~ 16 t"~lt{f ttt()t~iitt \:~~fit:n.t~ d~:H~l ft~)fl~ th\~ {X)J\~: <:l~tnt 

r~tr!:dl~®e .l J 5 ~~J bt~ tt~~\.i t~-,r vnri~;)tl\ tfird:-,f~iiJty ar~plteafir:~rs.~-. f\)r Hlustrt1dr~~ 

prt~"J~-t~:~:e1;:. ;1 third-..r~r~rty: ~lfijJ~ilttHf<.)n rtl:~t(~>~t tn ~1:. ~1JtJJaftfr~~~*it i?.tnr(~ tb.~Jt i~. ~"tg1~tt:r::::":~J 

\t~fh d1e-c,~{~trn1 \~~rv~tr 12{} :;rKlY i~ ~f;srif(t~~r:ed tt) :rt~:i.?:t\~s.? nrJtJf1ctttft)rt~ §i~J:1~1 th:8:~ 

tt~rt. t:l}tnt r~1t>ti~~~t~ 115· \Vh~tn tb~:; ~~~t~r ~)ft~~ nt>Diht: i~:rtIKirrnh}'" l~rt)tHi:t:ast :r:tz)t~\"§}f 

exe-<~nti~\t ;li~J tllf: thitt~·-r~irt~f ~lpf~~jc:;tt!:c~n:~ ntt~~~t~1l~ t l f. :nt:;(t tf{~;r\1&.~t f!:t Otftt\t\f~~t· 

t~ ,:~t>1~t~.t)Jtt~(i lsJ ttc~·~ved ~tt~ti!It~-iltiQ~t~ tl'r.nr~ th:t:: ,~c~re:: c::ih~.-:nt rntJ~Jutt':: 1 ~5 \~=·iht~~ 

f:!~ird:(~t.::k~r tv~.:;~l~;?:-1\ }dtJ~tity· tt\lU\lltht~l~ ~1J:\t ~vith~.~}: pw~>~:Jn1.~(}\: Z)f ~,rttr~1~it~v~~~Y~ 

~r~r~;"t1 prtlK§~r;~{:f~; f\Jr i~:~~1~1:~JPlt\. ~ir1>iif=-~~th:)tt~ f~1~\r rt:gJ:s~K!r ~.:;~ ~1ti~t~}n~):.t ·~i;::§th tfH.z t:·or{t 

c·~~t~J~t f~)(~fult~· ~ r 5 l() tt~tt~i~/t ¢~?~t1t t)~}tiJ§,:,~tl~t~}tt ~ht1t it~di:t.ti~tf \~./ht~:tb~tr ~f p;~i~ti(~t~~at 

\\:irt/kt~~/~ id~ft}~iHy =tt11n~itiH~:~t •t~~~~s.~t1 J}~i)Xi.@~ity~ :§l~\ft t~:~fhin f~t:t~~d~*~ity ft·~t:•.~ 

pr~Jt~~¾~z\h:;.~ .. ~J: (?iU§J:~~!r tlin·~~~o(k n1fftttd{$ {{!6 fr~r prr~~~t\~inJ1 t'f~rnn1tn1iz:t~tio§ts 

t:t~tt(!:tfJ~):1~tti~}J H) vt1ti{)(~s Ct~llnJar ~rn~~ ~~irttiJ~~t !t)n$> r~~t~f~t~· ~:}t~ti~~ltt~ 1~i~t~\~t}tks {r/~g, ~. 

t~n1t t{:=t\:'itt=:\ t~()@~r~r~teHt: t:~2Ji th~)t JlKt} ~r~~ck ~i~ix~ ~tnl~ :g.t:n:eJtt~f: ti~s~~~~tit~~f} daln.~ a 

§(~~-t~t~fHt :i0:~'\:·.h:\t% f~:;)tlt}?fWl~~nt ti](} thiSt {~)t~y :qlitL!:l:lf~S~s r~)~t·,·-~Jft5t~i~A~~u~ .l()t\)(i:C~1i th.tt) 

t~.:;2 ... nru~t §l ~~liti~~ti:~ \Vi:Jc ar~~n §t~t\V{tft/· \\~·j_r~flt:-~s Jr~:at .~~tiK1 J}t:t\~:-~)rk: f=n~1)p<)n~tnt 

f{t! &1:~-=r ~:;~rt©~j§~fJ ~=-c~JTlnJn~s~z:~~th:~~~.~ ~ti~;: ·\\rtr:::~ r~r f~-th~r ~,:lt~J-e:f~ tl~t~~~rH~k::).;. 
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{.Llt~~ (~~)l,~ t.~Jll~}~t.~1rnp·.; :(}l-~$ ~;{xlr<.t~~H\~~!1,, (\fjJ tt).:: ~ttl~ .. } .tt\ a ~J11h~ing @X:'1\;ll1i=' @{}=l 

tt) a t:f:nlritl §{trver I2tt. -~rb0 t)tntrit ter~/itr j :Z(l .cI~~~y= reftJ·vs.? tftt s~ith1~nJ1: rr~es.~riire 

8~)4 ~1iHJ -~tclrt nt~tn}' d!iftl~r:ttit idt~}~tiffattt fl~ttn1 .nttt :t)f tllt"~rt ptu{:(~~111~:~l t}t<Ktdtttit 

tr~1fl=~§fJttc:d: {~.)r U:f}~~Jttdt~.d} tt~ tbt: (::t~ntrtd ·~t~t\:·~r \.\dd:lfjtft ~tn:}:- oft~ tt~~r·~=~ p;t~r~x)ntiJ 

tfatttt tt) :t~rt~~t~tt i~ri~\1t)'.: h) d1t:t 'f~~rht)iJs trt~t.xx~.h11t:::t~f:~ i§t§t:~t>t~tt~)g tl, t::.tftfr~ttt 

r~tst)n~i! tn=~>1Jde: ~}hon~f:~'( tl¾:~ ph~tfU:\ tJ.i{i~ti n1~1y t~f}t:,in ~1~ ~~1rit~B~ ;ptnxir~§ity 

t)rtK)tttri:$t r~:-ct~i~t~~r~.. r~cl~~•:~r~\~r-:. ~l~t:§.f lJ~)on~- itt~~:r~ it~{)y·· ref~~~t· t{} <~:pt-§~§ if tfH⇒}~· rr~1r 

·11~rs.~f'~)~~.~ ~~t1 ~spp:11:t:at~~.Jn f~)r tlpJ~1.;1~t~n.g .r~~~~·v1~iJ ~\tenlifitr~ ]n:s1~1Us;-(J ~Jn (h~:St~ 

i;:;.~rt()n;;i~ ntsJ~JBs} :;.ievte~t~ (i .. e ... ~ nt{J~)f}t· r~ff:f\in1i.t)~ l}rt}a~tcr~~t rt~:~!iv:tr~) n:t.iy· l~rt1hih.h 

i~:littd(~:j~ ldt\fl~iHy tf~tlt~trdl~t~f.: :~·r~~~:); tt{~~~(~tt tntr:r 't~{t ~tt;t ~ty :~~ U}~i~~r :{~t\t~t tt)f~ghig~ 

~~tlO ~tn. ~::iC:ft~i:tit. ~tt~c~j()ts.~~j \~/it!t f~ J.~Utic1tbtr \V}rt.~te.%~· ;~~Je@U~y §t~t~t$tlf~t{:{~t .. l~\)r 
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h1~th1tt =~~ JJ!10.n~t ~t~~~L .r::r ,~~tat~~i~ft ritl\=· :n:{H:\J?Ofk {::rnin.~~~:l~()n:~ ... Jn. varfQ~~8 

t:@~l¥xt~~r¾1§~ti~ ~~Jn¼~ -f}f tht~s~~ .{§f:t~~.Ji1:~. rnr~y f¥~ 11:pfit*~l~1~Jy ,t~~ltih.wl 1::::1 r~rt~t~¾:~t §t{.e;.~r 

net~vr~rt dt}1.:'iti~ for th.~~ :ntht.~t ~1:et~\Qlk =ti.t:vit~ tr~ tike ~~fJft~ :t*~f:1()n., .f\.w~ t:.x~l~l){t!t~=-: 

Hti~ p:rt>~hrdty l\t\x1:;Jt~J:~t *~t>tivtr rrKty 'f~)f\:ttrrd tl\1:~ H~$:_~~:~\i}f 1sft~t1g \'~tilh ~1:i&.tx;:i~1ttd 

½~Jt~)ltnJ ifs t~ln,tJ~~ JCt{)] .. •:-rti~ .PF~\\i~~)~ty bt.\J~~d~a~r J~·\tt~ivi~t ~l~t%f de1¢:tn1ii1e 

"'t:Vh·ft~er r~t:1: ~=K::don ;~M:'i:1fK-:-:kttt/l lr~th ~~Jt h:lft1:ft~!c{Jtl1>n t:c~di~ t;n1ilt~f ~,t:::.~i)nd ~-s.\1~11,~~}t 

l(~J5 ·;~~: i\Iti)~ tlk~ f~\:r~Jn1ity t~r{¾:t(f~;~J~t l-:t:)ft~~v:~r n1~1y tt~~n%nlit tl ~!Jthtin.g §l¾~~:S-t~jft 

\fifh §}Ht i($t~t~t&fier .~lstJJnr :Stftt)rl:J: ~t:t~it1t~Jtt t1J ~l f.fJ1{:rtd Sl~t~/fJ~ fti t~i<~:t lt) t{t ln an 
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e~t~l¾Xii~~ti~~~S~j.~ J\~tt~fS~ ~f~i.~i::i{~~iri:~. ~l~~~ty ~§J~J~r.d;::.t (}f t~t)t ~stC ~ttd~t ~~hhi~t ~t~}t~) {}f" 
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r:;.ffr~ti~\g }t) .:~t lru.sffd :ic:.rviet~= :f;~)r· tfM, U\-::~r t\f ~t1tt ~~r~rrl~r~j i:d:f:::ntitJ· lrt~B\t~8}§t:;?f~ ru1ti 

t.h~Jt~f\1-·rt~ th:t1 t~t~*~~~,.~-d. ·~t~rv~~r ~rK1.y· tr~1i1:{JJlJt r~.tnrn g:}f8~1.g:t~.~. (fK1J itltni~Jfy nx~ uw:r .. 

. l\.§; ~1:nt1t~~tr e:\.i1l1:1Jik\. :tl1s.: U:ii~r ~Jf [t~,~· \~iir&d\~s~ lrJ~~r~~-ft}· 1r~1:Jti1~1i§l~~r rntty h.t)V~ set 

d:e:~t:t~n1iin.f1tfQt1 til:t)(::k ·7(12 :::::~: :.~-\~·.t::~•':S.\. :1n tJ§(X~k 7(Jf~ tf~ :ft\t~.ht~it:;r \\ro~J::1:t:\t'.:? f¾.'{~.~·~V:ft 

lJ:l~§)~ tr~1i1~~n1kt d ,i_glhiiri~~~ rn,~:%\~1ij;t: to .t~ t:entri~l ~t:rv1~§\. :f\;r e·\t1n:1rt~t}'.- ~JH: :§: 1:_ghltng 

n1~1}~~t\~}t: trKt.y· ii1z~lride: §licrttif~t~dthJn h1.:fa:.8rt11:iido~1 t>f t~~t \~drt:his-~; id~~11ti~y 

ttt}fH~ft1~ttt~i {f§ ,vtJ~ :~~i tr§::>ZX~.§t11t\ti. dti~tt, sut~}i ;.J::§ t!1¢· ftX~t~tiot1 :~Jf ~t.~~· pr~):~.b1t~ty 

t~f()~)~kti~t nL¾;s.~r~/f~:r ~ttl•d ·~* thr~~:¾t~u·11*\. ln :dttet§~liJ§t~fi~tr~ "bhk\k l l{} l; ~1~e pt~}~.intity 

bt1)tl~~~z)1t rt%~Jvt:r :~1,~1:Y dt:tl':JJif~xS:e \.~liHJlht~:f {t t~{\~tn tt1~h{*:\~~}f fi:c).rts th~~ r~~ltr~iI 

n:1:t~~~;~1~J lJJ fht5' t~~:J1tr@l $ff'ft~r in. bi;:J,::l:_ 7(~) .. 1n·JJ~ :t§~1t>-t~l~$~J~~:n.r. thit f}fO:\hJ1ily· 

b=r~)t!dt~~1%t f(X~~f~/t=r JTl~l}' J\H:r::.1n~i)1i:t ·~d.gJ~ti§~!~ f}*~\-~n.g:fs t! pr~tdtfb~1t}~i. §it~rgt~~r of 
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ptrf~in)~ty ~)r<~j~jc•{j>t rtX~i}iv<.~t tt\ t:~fx:~:H\~ {). f~ft>~·.lt}~1ded tt1~~.~d:niJ Qt t~tlttt :t~. f¼\rli~;1Jt~~r 
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i)fXtJtiti& rtl<.~Jt\. Sutll :~t~t\,1·:~rt~ ·§rt~~r~Itd()~~$ §1l~ty di~f~~l&~ l~}t~1lt~{JH8 tht\ prt~~htiity 

t)rt~t}(k;~itt r.:..~t~~vtr tn(t}· ~~:J{~!:Clt§t~: th~H ix)rrtlgxuv: flt~~ ft~\).thttity t~t<ll~(k;~itt. r~¾;tt~V~~r ~ 

r~.HJ:{1t5:ftl:. ~P~\~ltX5f ~}?itt~l~~-~. \t/iI~:f t.rr:stl\<:fiVt2tf~::- ~t{{~.. l\.i\ :~l:notht)f t:>~:3.H:ltriil$.\. lftc ft:!tUfH 

n~~t~]g:;:~. ni~ry in\tru,:t th~] J3=ffYKi~1~ity brf>~Ni•C.\1$t rt~:;:_-:~~-~\:\~:r ... ::it~cf~ .n~ i! ::{:11~1rtplK>nit 

ic<;::n:fi11ta\~it t:n Of)t':f:tH£· ~t-6 {~ rn~Jt1f~{~. P*l}\lrnJt~y l~r~):!Jth:~~)~t :rt:(:t.i\:~r.. tu ~}X:t~ct~~t.~ ~=nt 

tir~td.h:~~~t§(l~l~ tr~~tl~Jl~it ~l ~Tit\\~~11ttt (t~.§:~·~- tJ1J~11J~ .s,;~i~~~: ~-~t~)l's>r~:u~gt~ f~tdi(~ \&(~ll)~,J~ ttt\}~ 

t)t' ttrntt it~~t~lf {~ff. ;Snft~~\1§~. ~:t)~lrt)t:lit)Ot \l/~~b~§t si~tb ttnutn §tJt:~.st~@t~t :tli~ty ·:itH;-it~iJe 

t()ft\f'~l:rtt ~ ~t~sd/or t\~s1t:~£(1st~- ~}~~iy t~~ <:t}t~fif~ttt-e:::l ~1Ji(tb:)t re-~<:tf~·sfi;Jli~\~{t. r\>r 

fjX:ttH:i}?l;:.\ Ute l~ltil~~ rt~t~~~~~~t. rt~ry i@c·it~de ~~~~lrucli{~H:~ th{~f :t~.~~t~.~l:_.~ th~· J)f:'t):~irniry· 

br~>ntk·~1~t f{~\:t~§\:$r tn di~r~td\~ n rn~t:~~f~fihc~n::.t t8)r .~1 {:~~r~~1in: pt~tjt~t -r~{ tln:1:f.:\. t~1 1in 

.iiJtJtHfi:ttd itl t:{HJttt~ §tk;>t~)il~~ :~i.t)§\~\\tt~: iJtttft.Jcti~):tt~ t)fttt :~) :fttlixl of tir~~ £Httii~>f 

\~J~~~n tl~i~· p:1\))tir@ity l1f01:)(~t:~t~l r~t:(>tj:i/~j:f {1ft i~)Hg:tr lftt-:·i•ft):~. br<t:;lth:.~t~t f}~~t~t{f~{~·t 

11\>~·~1 \~vir~~:fa~sj hi.~j:~):tity· tr~~n~r~)l~~t~Jil r(~t~1h~~~1 ~~; tr~ x:~~tttfrt ~t~t/:§:f~t\gt.. f\:Jr t:.K.;\Jl~f~~i,\. 

fht~ f'$:f(lXirn1~ty ·brf~jde~t•a ~tx~t~]-~:=er n);iy ;di\iblt· ttt~. ~t~·~tk~r~ ~J~1 th:f f)fft~ir~1~~y 

br~Jn(k;.[:ttt r~x:~~fvtr sc~ ~~,ng .. n~ ttr .. t f}fQ.:(Jrni.ty t~rr:rKk~~H{~ n=st\fJ~i~r rt~:::\~~\:·~s. b((>-~ltfo-:;(ts~ 

r~*~:>%~~1&:::~ fnJrn lhl~ \.\t~r~d~~~ §dt~J:J~(y ~r~~ttHiJliu~r. tn .:)1~,:;tb?~~r &~rn:t~t)ii.J:rnt~nt. tht: 

tt}a,p<.\~l(~tu;.~-~- %i~it~()f:~(- ttt~htf~~·.; §-{~t\$/~}ft"\ ~}l~~llt)f fbtt(:t~~)*l~ ,~r tf~t~· :r~r~.t\it~~~ry 

t~f(}~)tif~l$l fit~:§.;';f\~{~f t~t\~tti {)§'~ in1\){Jll(itiC<fl. '\~-~tbi:~t :rt"'t\~~t':f}d t~ft){1dt:tt~t rnt:~.\-;.\gt=~-­

~·\,r ~}:x~1n1Jl'1~~❖ th~· r~ri)xin1it)~ l1:rrKH1f{:t~t :rt~t>~i~ 1·•/~tr rn~ly· ,rn-:rx>~}~~ t~ r-;:~:i~iv~-d. l1=t\){~d~t~t{{ 

{~t1rnt~~t ~nf ~1Jcti1~j~}:~\ t\)fHJ1~)ili~nt~-:• ~HS(tlcw fJ:ffH(~~ll~. \'~?ithirt (~ f:t~fltJ~ll ~ffVt~r } :1{) .. 

.ftt1:i,-~.~~:~r~ hl i~~trit*~~ tJl)lJ(.Jtiirn.~ftlt:>.~. ~.ht~ :K~t~~~tt§l~ ~t~rvtr l 2f1 rn~lJ~ ~J~{:Ju·d:~t r~r lX! 
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{)tl~t\~?~~~~: ~1t:tx~:~~$iblt by tbt\ ts}~~trtd stt~t\r .. ltl ~ith~/-r ,~?{}Iff§..,. it1~t ttR~b-t~:e -dt·\~·k~ 

nir~;y htvt4(t~ :fJ~~· r(~Jth-;~rr~6.t~1: rw<x:t~·~~: ~)t by· r~rt}~-~~{Htig. ll~tt ·iJ~t{}r~,·~t1§J~/:~ (\r.f~.-:- d~.trh)(t 

t~txit~t \~r~ti~tt\:~ j(ft~rtft.y trrn1§~11kt:tr~. ~u·~~:Jl~>r JW:t):~J:niit:r t~r~):c1ih;.~~:'.{.t rt~i>tJs:•t~r\ tt~t~§. ~1-)t(f 

lx; $}:~\~1~)~~l~il ·~v~th t*~~: l~:~tr'· ~ $}tt:=~►~~n:~.•: F\:~f :(t~~)lll!fii~~:·\. th&t ~J\~f rr.d\;:~rf1:1f~t1t)tl 

.iiJtttHty tt~t~t::=-itt~iM:er ~1:ntl/{)t ~l· :f(~tll)t11tJtit~§ t":~)ii¢ _r~t\)ttnt~":di t~y tfte. rtit~t~Be ~Jt'\.'1z>~.t itl 

f't=~t)t)n~-t.~ H:) fal~t~tl)btg. th?: Jlf~i)B(:~ilion \\:hf~ tJ*~ ,~)fK~t~J~j{~*~t it1 b]otk ~ Jf)2,. ··1~h,~ l~St:f 

rr~:J}' tt~rt}-xtr· inz:tu/ki priv1~ry l*~tTrd~·~irH1;; ttl~tt. h1ti.k:~$~t~ hn~\\: p~~rs()Jl~~t ~.nft~{lHK~tir~n 

r~l?Y !x_t di~tf~t~t}l~fd t~r lrsi;d !})~ ttltt t:t:~~~:r~!l ~1~rv~:r~ ;~n,Ji ~}:?:~ {li¾~*l:~f~·td bt.~lr~•\\:. :h~ ~~n 

t1~"::t(JUJ1~ tn:Jy ix~ t~_gi~tfJltd. tbrit 11 l~.nk&:':tl tr~ ~l :nocJ.:•dC\t~ritil :p~)tt t}fl~t:1;} 1)((~;. :t~ 

disp{)S~~i)~t~ ,:~Jh1fa1r t~){(:{~t1DJ~t1 ~i~~.n.ib~~r.. ~:1r tith~:r t\~1fit~1i.~t inft;rrt~rtir~n tiiat d:::.k1::~ llt$t 

dirz~~;tf y ~(it~nJ1i}~· th~~ ·U:§s.t~r n-r tl1r~ ~~ .. 1{d$;}f r~f tJ1zt: ~*x:r~nnt ··r11~~ nl~lY ~}t~; ir~s1x>~.1Ji:r~~: ftJr 

frt(t)tt~~fl.~it~~~ (i?~.ii-~ ·~~~i~i~ tn,~.\;~~lf? .. ~·~J ft~)tn: tlit t~~titt~i~ :Wf\:·{~f tH~ -J~~vi~~t:':. l(): 

a~$-t>rti~H:d \\/ifh ;1:t~ c~\-1r*~~}d t\/~ttJ;~\~~ ~idt!~·§Ul;V *~\J11stnJt~t~.r( 
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t1t{:~:)u~~i tt:gJttr~i~~n!1.. hi t~h::¾;~k f }{)ft. tht l\tl[~~t~~l :ti~ttt~t tn(i} tt_gi~Js.~t tn1 .~lft\~~ttl 

t~}f t*~t ~J~;.,~~.-.. f\t~r ;;:.~.~~*rt1Jii~1:~. th~: <:~i::;ittrat S(~t~/-ft :nt~i:y \h)J\~: tti~ 11~~~:r .. :~ ~@t;:}ttni1ti<)t~~ 

rxt~t1:srs~itJfr iJ1~1:;:1 lw_gin lO in.,~re:n1,\t1t a v~·dt~e ~i)al .tt~jJ~{~s~:nr$ rht ~~t\~«1:JJe ~Jf ti~tut .. 

~t:artin.;g ittHt~ a l.t~:r:sJ \\1~tit\. ln ~J~€x~k. ] 315. the \~:irt{t§::~ id-entify trt~H.\~1]jftt?r .n1~\f 

dit·~~:it:t: ll>~ t~ ,~~>tl~tter v\~J~i:t~:- =~~tHJ ti it\trtt kt\?·~ ~~tttt. t~t t)thx~r v~1lut~ kti:ll~vit t~*~~;y tt~ 

tJtt ~Vittfli}:~~ i{kj:ntity· U\lntrttiH~}{ ~).H:tl tl1t: (:t.nlritt .~(~l\:t:~\ ln fl~* t~t~h~:~)(!~~r~~~L a:¾) 

uti~il.t~: ~1 r~Hldt~rnJy :?;~;~tJ·tl}~Jd 1~~ri \-';Jlu.,~ ~~H~§.;t k:n(V~~rn. ttJ ~!~; \~·intl~~:~~ ititJl~it:y· 

tr~~ns~11~ti~}r ~ind Hl~ ()~~~~tf~~j S~ff\'~~:f. %U(J~ tj)tH St}f [tf~}t~df~-.,JtlrK1(:~nl t\tn:et§t~ft ~l~t~y· i¾} 
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t\j:nxt~'3:r tztt\\jf b~r \i;:,f~y- ~;f :{1t1: ~iuttH:;tL~~1fi{~n x~r:~ltt'~I fs-~f¾1~d(,~: tr~ ttt:~~~:t'ib•e~J :.;~kX)·\t\. f\}t 

t1:5; 
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tl~ntr~st :)~}I'=\~r ttt~r t:htN:.0k ft1r :itutlv;.~;nt.lr~~itiO~} i1lf~:*111ttfirlt1 ~:t~~tt t(JnfirnJ§ tb{t 

t.r:1ft~tt~i}~j~)t~ ~=ritbiti tbt~ siJthihtt ~~~'§tt~t~gl-::· fil~ nt't:frd :ttnti rttl~(t~J tf;- tt ~'t':Jf itt~~tt~tt 

§tititin:H1l{,~ J;>l·c~>~i~s-~i§y bi~J~-i~d<:tlit t\~::{,~iiit~r~J.. F\:~t -:.:~A.f~t't~Jil~):~. tJ~~~: <:t~tH:t\tJ \:(~t'\({~t nt~{Y 

d0tt'{:t ()t~~~et~rtNJ tit:atlrr hi§i)fnl~lii•t~n 1~/~t~~in lh~) ~jg.ht~tlg rrwt~~:n:gt~ thrtt :rel1tt-t)~ tf~ t1 

tl tttttli~-~ buihJhtg *)t)1.t~~i~: {}f' th,)tg i{itlt~d~ aiJJJ)tJ11i:C;~Jth)tt :~t1fi)t~l1~~1it~~-~ U)it~ th)¢.~i 

tHJt irKltt:h it~fnrtrttti:(~ft 8tK)tt\l ir1 :th;f c~f~tt:11 ser:rtf:-: th~) c:f:~lttid ~:ff\:\tr :=1lJY 

diL:x~\~!t~~~~~j t:ht} \(lf~ti~\~1 ~n:it~~:~~-Jf~f> ~11~d .~-~~.~ lirstJ=~§(k~d ·~x§:f:~)tt~S~lt~t)H.. f~t~r ~t~~tn:)f~~·(\ ~;~ 

s:~11.h(j~1g tt~f=i.:t;:1 .. ge= tv~th. {)tH-·<Jf,{Liti~ f~r :i:n.c~;)tt1p!e§tj tn:3tl}f~~nc~1tit~n. infor1rtrttitu1 ittt~.Y 

l\r~t~d t~n tl\t= Qbt~)~.~H?}tf .nn~-:ii\Jr .r:{ttf~.~,:.t~ .. fi~~n:t ln a~1 t~~11txxtin:1t:~)t the t~f~!tt~tJon:~ {)f 

t)fti.r~:~inll b§{~:k l ·=f 1 l ntt~y lm f}t§i\}rsr~t~.d by· fh~r (~\~n1:r~;:J .~r~/:;tr l~r \V~l:J~ <~f ~l ,i~l~ft 

t~rtzJt)§1riitt~t rth)t:fiik.~ ~~\ tfeti~tlbtH'.~ ~Jibt>·rt~.. i~~ bhx~=:k l 4 ~ ~i~. ~ltt tet~tttt~ ~t~r\'ttt tr,tiy 

trrHl~t~).~t1t~r i:{h:N§~:it_y. f\~sr fj:t)Jllf)h1;:- H~c i>t~1trt~® s.t~rv&.~t ~t~f§f :\~<~~~t ·~t~t~tt~fte~:.t 

{)S::M~~t5:fa.~ted. d/tt1:~ ft::}nl ~l~t~ ~~/g.hth1g: ~t*t~·~:~i\@t) i~·i .~1 -d:~it::;.~t:i:~~~.:::t ft) ft~lgtir~t1 ~{) th-e ~~~/h\_~J:f5·~-~~ 
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r1-::ntr;~r ~:Krrvi=-::.r f:l~~s.y r~t3-rf~:}rr~$ th~~: rn~\!.ftt::$J 145(J tt)· tr~tnsinh. $lit;j~.:=iJft~i fe;.Jr ~t~t~ hy tt 

t.hlrd!.•11~1rty {3J~r~tit-:=:.)~irH~. ~:~t:::>trtinJ1 t)§} .c1t(ibJi~1 tht~~/it~~~: (:t~rrhttj ib::t .~) t}:~~r.. .~~.§; 

d:-:.~sc~iti~td ~1:l\~J\'{r: l~t~rffHJ~. n=~t;~~~Js.t~·-:. \t~cih .~~~ Jt~tur~s n~~s:~~{(g:t~8.~ ~llt~:rl~ i).tr :?-t11rz:ti 

tht~· z~l1:tr;~§ S:t)fV~.r ~1"){1s· -~l~J t~11~lffnjt nJ.~t~t~\~;.$.~~ to :e~th~~r tblrtt·:-f~lrtr .r:t·c:i;ri:i::}.nt§:. t1r 

tfitv'h~::{:;:»., %llc1h rr;d~:ltr(tt! :~ir~ik.~~~. fh~lt JtK¥Y ~~st1l~d~ f!Jl~tr_g.{tn~~y· rr~rdi:c:-~~}J tf~:;.h:niri~~f}\ 

tr:rin:~r~1.~tttr ~l§~.;;_x~·i~~tttt tvirh. n u~:&J-❖ tf~t.~ i:tJt1:~r;tt \.frv,~r ~I~r~J· rt~~f)<Jnd by tf~ln~.n'§ltd:;~g 

~1: ~l~~~¾~Jf: t~~~\k ~~> ~( ir~r~hHt (ti~\:i~=r c~f ~t.Jr t~:>~tr fn:;J§ic>~llinJr tilt ~*~{-:;rr §$. r~f:~}r th,~· 

~t~\~~l~ ~·\~ i~tO)-:jt~thy: t~tt)f~.d:tt~~:t tt~t:{tit't~t: f\rtilitH\ /~ th§trl-:J}~1ttf t~f)plit~t~~jz:H) ttrtnii~\g 

l3tiild.fng,., 1rt ·v-ariott~. t1tb:t:·r Kn:nt~'::-dJnJt-::~1t~:~ tlK~ th~.rrl-.·r1:1rt)t ~1J}pi~tt:li:t~ns ·irutl··t~5· 

tlt.~~§t&~J ~tJ t~\1~:t.Z)!-.:Vltt~tl :h~~1~.s ~t~sc~~iatl':{t ,\:}tb \~:ireJtt~\ id.~::;~sity· tr~tn.~.nthSt:rs, f~~~Jr 
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(~._g .·~ ~1~} 11) t{>d(~: ~>t idt~:ntiff<~f} ~~f~d the ~J~t!:f idtbt~~ity rsf lilt: {Ht)::-(~ft~ity bt\):~HJ~}(t~t 

:89C 
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f(~{ht~~ .r~&tl~ {~t. i~1dic~;1tet1 \-~ih:;:H§ tltt ~i~irtt~1~1t~y rt:t~fi:§;t{~lt:d. ~l\ t; dt~i/t:h)fWf or 

tt~gi~tt:t1td ~t:r\:·irt\:. or {&~~t~:r~1~~~ivety i~t~~:::Ni! 0{1 tf~~= 1t~~1r~s r~:;r.n1h~:~Ir~n ·~~t;t~in11~ .. Jt~-

tdintf~t(.dt\~J}~ bs.!~J1]11r1tlt~n r~rer•vidk~t~ \:{ithJn: th~.? r£t~ef\:t.d %(~thti-nir n1t.:-s.:•H:~g:e to 

tf~1t~}'Tltd.nt~ \rl~tfW,H;. tbt: lhitd.=-:fK~rt}~ ttprJit~lt~!;)§tt. (!'.fl tbit ltS~~r::s tht\rk~: ~l~~)? rt~,t~iv::;~ 

t~r~~y \\:ir~·fet\ htf:utir~y tr~~t:1:s~1)itt~~:r :kJtt1fitl.¢:at~t)n tnJl)r~I)~~t]-r~~) .~\n-ti il~~t~)(::i.att{l {:t~1tt1 

ft~1-~s) ~~x-: ~(g.h~i~s_g ~1}t~.1~~gt: .. :F\~r ~tt~l~11pte .. ! tht.~ n1t%:~n:g~ tra~1s~11§~ted l\t §t~e :cei~r:.r~11 

lf ilk~· tiiir~.J ... p~ttly· t~f*ft i~ ~tnt~~~·:e~~ ~.o hJ:\::f §lit Of)t.~~f}tdi {X.t\)Xin~hy l):f(tJt~t.n.~t 

fl¾;;{~~\\~t it1f~)r~ist~(i~)H {i .. =~J ... " {J::_:t:k~t1!:1inttti;•~)n. b·1(>C.k l ·~151 ·:~~- ~1:~t\.t:~~~~)-= i{} t~lt:<k. f ·454 t~~e 

btilit~~t~)nt (~f lh.z~ trnttti~1td r~:rtrJ;~~l~~tf hr<~ttlt:tt~l rtttJ\-t;t .§dt~~itit)t·~illt~n {f-.t~·-:~ }{l~:r~ti1 

tt~-d~~~. f:f()UJl ~itll~i~1:ti{~it: t*)ttthi~tlt t':'.t§h:.:~;~ory·v tttf:,.}. ···rtt:t t\~tlttfd. ~~~tver ~l*~~y: th.i~il 

~~t)t~1in1ie ,~/it§ th~:\ ~~\pt)t~~ti~Jn.~ in (iet0:rn:~b1t~tit~{} ~)l~)tk. 14{\}_, 1@ ~~Ji ~ttn.bc~diiJ~:nt❖ :t:h~3' 

t~t;r~.tri!! \f.,trvt~r ni:~y utf.!iL~(~: a11 ahir:t ,~~\g~~hl· t~.w1-d1~lt.❖ :itttJ1 J~ •dt\se.r~fJt;~J -~~b-·•.J.\~~; v~d.thi 

rf:f~tnttlt~t tf~ :f?l(t .. ~ 2.~ ~\> trt~tls~s)§t tn~d/~).r g.tJ1fJ1Jt:;:~ rn~;}~\~1g~:\ r;:~r }~rj~\§lnis~i:t~n t~J 

Petitioner Samsung Ex-1004, 0567



t\:}rHtlt~~nit/U:i<~tt~ tt~t\.\~·tK~fl rl ~vir~d.:f}t~ itkrrnity :irr~tr~~J~ittt~t~ ~i iJt~r:~iintit,y h~.:~::::j\d(;t~i~ 

~t=x:t:fri.~r., ~trH.1 .~;} (:~~-~~Jat \{~t~r,·r~ l\.~ d~:tftit¾:~-d -r~lN'>\\\ ~l~t \ti~t~i!t:1.s id.t:j)tit;r 

tfti~1:~r~1~tR~r r1tiJr r~.:~rit){l!:t'.~;1®ly ~ra§.~:i-rnit ~1 she~r1-,rn1~g-r; b=r{tn~it.a:ir r§.~J~s.~t§::t~. &{tl v·f~i t~ 

:tl·i(}rt--.rJ~\g:e r;.1,Jh)., \\~:ht~f} \r~tixh·~ s\;:n~fi r~n\g~t t)f tht3' l1r(Ml{t~~~i:-;t ~1x~%-§ttiV 8{}2.:-: Ot(t 

pr~>xffil~~y br::J~1ttrtt~t. r~t{~e{)(l~J' ni~~y rt~~t":.bt~ th.f? k~rc~~tk{t,~t n1i;s~~1_ge. S(Kt. 1t~~~1.g ~1 

s~itrihtt 8hl}rt:-rtir~g:e :ni~Jio:~ "l,;t~t~ b:t{ttdt~t~t ~t~:t?iUl&* 802 ~1)t~y lXt jprc~t~:>-%~~zf t~y· tl~t 

tt{: ti t~f~.hth1g tt~~t~·~~\i~~ i{i4._ l(1 ~t.n t~~11~>t~i:itf~(~nt. t:h(f ~itht~~lft :ttlf~t~it{Jt.~ g(f~· fj·1ny 

i~tthJdtt th~:. t~t~)t~d!CI$~t ~\)~r~s.af;i:,\. i(1(~~t~i:f'~(~(Hi~Jtl tt!J~)tt@-;:~th)@ <t.f tht~. f~fi}tintit:f 

¾;)ffK:Rif~:1:§l t"(~\t~''i/t\r ~~rtd/z)r th0 \tift:le~~.~ idt)t~:tity {"ttHl~fS~~t~tt~\ tjf~eryr~t(:,d inro~ttlHtt~()H 

tfa~~. JH~>xhnfty l\rtx1z~t~·~1st t~{:t~]vt~r ~?; i.tll:~\~1:~1tilt t1:f 'lt<~r-~.iing.~ IHtd ~itb,~r inf\tr:n1Ht)~1:r§ 

!if:'~6~\f rt~~1&~~.g:t~: ·:8(}4 l~t11y· t~~ ~t~tt~tJttitlt~d :t:~\\~.t ~f~~tiOtt:f \tittli~:1~{ ~)t :;tireti 

fii~l~Vork:i tftJt ~~ll}f b~f (::{)i1f\tlJf(\1 l~} t:,~tnttl(rn:k}~ltt vfa.) ln tft11i;l r~t\)t?.;X(~lft. 

g~-::~t~t:rat::.~. ·~~n~..1 tr~:H.ttrnit ~1111tttrn. {H:t~S?~f(g{~ :! 5{}J h~l th:f:. p:r(r\h:t1i1y l1rfKlttt:ttit. f~'{~:f{c.=--t;L. 

l.:i ·i./f~f'~(1U8· (~:~l~h{2s.1i~l~t:~)t\.~ tt~r': J)tttHll §~1t:~/~i:tgt: l 5~)2 rn.;1)' z:t:-i~§:Ji~1 ·C,Dftfi,g,iJrafit~)l 

j::t~;°Jr·@1~1~j:rH"§.ru1rl ritiitf ::Jr~ta fn):n1 ~he: ~~.~rntr-aJ :~t~·:rz=-r/ ·llit~: \v.ireltr~~. h1{?:rrthJ· 

tr~~~ls~11~ti~~.r rnay . t~:-htctl v~~Jy ~1,~:t~~pl tr~sr1:§t~1.~s:~~§oi1:~ ~HJt:h ~t~ th.{~ !Jl~}:~t§l~ft. t 5(;;.{ ~~~in~~ 
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nt:~y· Bit~~~t:t ~~)ft'~~~:iire· h,~tru.c:t~:(~n.:§ ·~~.:•ithiii fht5 ttt~~.r~1 n:1:e:~&~lklC t5{)Z ~)r lJR~ c1~~~:S%~\;1::;:~ 

9:3 
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d~;}:t~~ttltin.i~ \~:~~~tl~~t if. h·${}~tr-dk~:f~ ~l \.~titt:lt~t~. itl:t~nlit~f lt~)tt~t~)i~.ts:'.::t' hJ~ff~~ity f (jf 

itft~ntifit~r) th~lt k\ it~i-~;-:;:i~lt?{i ·\'fij~l~ ~) u.:§t~t rs::gi~~§.(::ftf1 ·\\:·lth lht.~ c:en.t:rrSl ~~)f\::tr. :Fi~r 

itttf~: ~u-~{t~\~f :Jt~:\=it~/:L lf fh~ \VittJe~t i~Jt~ttity trJ~titn.i~~tt i:~ §tbt .t:nn\~/~§ (Lt~~~ 

{il~lf~tt@tn~(Uion lhl~)Ck. lt\{}J <~~ -,:-•ti(/:-,\ ~n ~)f(:~j.k *6{]3 th~ tt:n~itft -~~.§"')/t:f n1ny ~.l~*{>ft~ 

btr~/k lti4}2. ~;;:~~,{~~·"~) ... !in bh~x:~k ~ 41~l ll1~} ~>tr;trit sl~r'rt:r JTl~t}~ %tt)rt.~ drita tKl\~-d t¾1 

~fit~ };ig~rh1g Jll~:~.§/~f,S;: i.n r[d.~l~ion: '.;fi tbt~ ~~'itt~lt~~~ ~dt~n:ti~y tr~]~1~~11~~~&~r .!:-dK~ntiry ~ :\Hiz~h 

nt 8tt~ting l~}tt}[k)t~ tht~ti \~/itl\iJl lb:t~· \i.ttrr} ~(fJ :n)~~~:%~\it~ i!t~ ~~ ~j\~ti)bt1ti~ i.tl f~~l~tti{~i§. tr~ 

tttn.tr~tt :>K~I'\:"t~t tt~~~.r ~t;;r11J~ut~ §J§t\JJtntoJt~n {~{}tt1h1td ff.tNti ~!ls-} 5(gliring t~1t\j~tiw~ t~) 

ii.it~ x)f ftJfi\Hlf~~<l ~rr~·ict:~ t() :dttftf@in&~ '%.\~·k~rt~:r 1ft~ \ightin_g- tne~\~~tge h~ ·•~/t~Hd lt}t 
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~tt~~~ttt fi~ujt~J~·~f: H:tn d~s{:::t~t~~:~ it~.fl)rrn~:rtitst: i~~rl~1~t$i(Ht~ bn\tN.t ~/~1 ~f~ itkfn[ii:y t~i 

H\t. :pr(f~iri~i~;;t t?i\Xl{1&::.~1tt t~~~>(~.i~~\~r.rititl it~. ~t~s(~c~~1tt~J ·~:trv·ht:ts .. , r;~~·i :t:\.t~rnt}tt~ ii~: 

dttt~~l¼t~l:.t ~r~(lf ~fHl}t.i·~tc:. th~ll tlu.t tH:\:r~irr~i~J~· 1tt\X*dt~r~5f.:t r~~::..)~i\:t?-f i:~ (l~~k1t.~~=nsxl t~'ktt~ ·~i 

i\~·ri,fc:~} fhi:l:t i~ .il.h1\t{td: ~fl rtt:'.~~i1.:t~. §th~~nt§ti,~·Jtton. inft)ftI~1tirH1: t~t~t'::{.$t. tht \Virr.h:~~8 

tdintft:Y l~Tnl:~§r~1§lfr., S1~(:{h f~f1J1t~j.h)!l§ cw ])fiv~1t\~' .§t:tt;ng:s .nr~ (tt~&t~:rilbtd k~~Jo\v 

\~l~(b rt~fer~~tH:.~· tr~ J~\f(ift .J l-<3:Z-) f;~)r ~~xttn1f}~t~:~• u~itJJJ U}:~r id~1tdf]t:ltt~(~11 

t~s~n-ti-:s~t~d d:~I,;;·J:t\~s or wrvf(-:t.~·~; (f .. ,il,·-: {1 !~Jf~1i s~w,:t~t:L t~J}tl./r~r the. ~%:irtJt'=~\ idtn:tity 

tr~l~l~~l)~t1$.~f r~~Q§}~ft ·dtHa bi~.\~~il 0~1: tht: s~ghtfn:g rn:ti~<(lgt.~ lf\J~H1J~l~}~. ~Jf $t¾~h diiti~ 

pr~;)ptfa.~t/i(f .i}rfi~~t'ltK~ti~Jt~ (t~-=E·~·~ tt~~~tt}it1t~t 11))~ Jttit·it)t h1t\)tt~ttntt~n {,ti.~~ 

i@tt~sr@).~)§j~)-~~ tli:§tl~~l)~.{~f} fft~trH \t·fi\~(hf~.~ iditt~~ity· tt1ltf~tl}httr .~~cti,?itk~~ ttd1lttd t{~ the 
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ftJir~. ~t:t}r~.d ftH~ J!J rtf:1::;~~red \~'h~tJ,~:~~ ~tkf:uJity tr~~nsrf~~t~str:~ .~~ttdl{~t ~t~~tt~ t)J dtt 
~ .;. :-:,, 
.~ r.J· 
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n1:t~·y ft\::.1:;.~ fi~r}rn t1~1:th rr~::-:~Jllttry .t~ ~1r:-::~ii~~:11~1t~~J ~nf §)~l·i z-::r_srn~S(~r v{~h~tt. f\1r s::,.:t~l~JipJe.: th§} 

\t~rel~:::i.§; idi~·nfi:tv tr~ut~niiltt:r srKlf inft~~thl.t: t~~f ~:onnttr \8/i:th {~ )?Jdlti~ :-::-.=t~t at~, 

ilt~}ust~=tl h} ri t~)n~i(}t§) (}J p1e1~d.Q.;•l~irRit~ix~s f11::~}~~r~:1 :u~t~i.g fi)t}thtnJ~. ,~rtJ~ k:n~1t~J1 h1 1t~r 

i~rL :~T1i;;t ttHif~te~? :ns~i:y= bt~ ~t ~J:).~H~~d-t)·~1~\1:~1ltorni)~ gt~l~tJ\ltt'ti ·vtf~~IB t]~~~t tt~1J) t~ 

rtJiil:t~~~tt~d it~ l¾1§Jl ~ih&~: ,~~irt~l~~~~~~ fdt~t1tfty trt~tt:§.§Xl~~t:tr ~ti)d tt~t~ :tt§r~rt1! f;{\f)=:t~J':. ~ti 

~'§tl(H~hs.~l i~*~.~~~:~dirt)fill~ th~/ (>~ts..~nr:er tsr n(}t)f~ :nl(t?· t~f: ttt.~~lt':fi.~~:l~d t~:i tl)t. \~iirs.~lt~~~ 

h:htnth:y t~\1ulf~§J§~~ier t~\it~f. a lit1~tar J~~t~-t~b.r~).k ~hift tt.~Jt~~ti~r (1 .. J0Sl!) '\~l~th ~1. ~~f11r~~r 

r~f t1~~} tWvftt.~.. ${1(:h. c(Jrn1~s.~f:§ dtti~ls.~ti ft,rw~1 it~~} LJ?SR. Jt!~1:y· {ll~~) t~f: fk~::.;:u(~() ... 

t\tndorrt 

r~~1tr{l~ ~~}f\.'t~r, f\)r t:x~ltilf~:l~\ .. ittt: \\:1r~Jf%~ ~d:t:nt~~y transrn~ittr n:t1y ~~i~t~~)t!--t tb~f· 

t()l)n§tt ~ind/t~rtht dttv~ttt 'idt*~6f~Atr (iAt.J~ tf~f~~i~~t.;l/)} tH~i:ni1 ~)Jt l\t~S.-~(:~·ri{ b){~:k 

i~:~~\~lhts~ :idt~=n~ihy =ft~Ht~iJthtt~t., ~Tl~t trH:~t}'J~ti(:;.t~ -~~~tl~rithrn ~1iti:f r~~t:id.-r frn tt}lt:t~rptitd 

(o:r t*l(~=~Jd~td.} ~J~~lt'J of·~* -::.>t~rtJ~~l ~:itAr. f-\~r (j);.;.~1*t~ph::~:- lt~dntt. tt~~ i\[~S--(~:1.··R fi;.p:hiJ:f',;. tf}t~ 

Petitioner Samsung Ex-1004, 0592
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Petitioner Samsung Ex-1004, 0594



ti~~}© ;~tic~d. 1~sJ11f; v~1rit~1n~ 1\.~t:httl\iut~\~ :ftith ti~ h.t~ttf~t~t~ii~~i~ ·~~~trft}lilt~\ \\'{thi}1 t}tt~ 

\f~rtiis\~~ itht~~~i(y· tt;:H).SJl~it~t.~~-·❖ ~ r:t{:{{~htt~r (:=if(:tdtr:y' 

rt~t-:t:~vi=~~ft·i11t}:~ITT1QJ~~=& ~~uz.:1 :~ynting. tin:1i~~.g t.~(~\J~1~t~r~ l~t§t~d .Z)n !pay~t':.i~ld .i:n-f.~:~ri~~1t~tiot1 .. 

ln. t~~()tk 2:f :12:-: tlt() (~:ftltrid ~tt\:1~t :=t1Jy t~:~t~Jb~i~{h ~1 d~iHtdt:t*t t~rit;ry· h~lt~n_g. tht t:h~r~·-iit~f 

iit:t~~nxif~:-er f f,.t:•:-· ~:l'er·ic<?llJ\ .. t:(~t1~its:J~\ n~N:J *;{~t~r<~t kt~.? d;U:{~ for ·~ftt t~>~ttl{~:s~- hJtt~tl~it:J~ 

trt~rH~ri·~itit:r i~t it~ tt~g.i~~r~~t~~)tt. ~--rf~~ -~¢ntr~1.l :§t~rv·er rn~a:y ~·i)t}~~l~*lin ~l d{Jt~i1l~t~i.~ 

i~~~rtk.:ttk*r ds..~~\~°itt~•-::§ ~ ►:fff~t~tt,~tti:t)n: St~ t=~Jrrtt1t tt~.~fH~~r {t:4~.-:,: -ch::~::t ~r~tru~\.·and {~ 

s~t~f~t key {\~~$tX~h1~f~l tvith th~, \vireJet:x h .. ~t~·~t~~:Y ~rttfS:-itnin:§3:f. ht{}@ ~!t1b{¾i.i}1~~~1~ ❖ 

Petitioner Samsung Ex-1004, 0595



;~~yln•:::Hj @st~y lx~ ~ic~s\~<J ~J1 ~f :;.~t\nlti! ~tti?{~:r d~:it~l tt~t)t~~ (t~r l~}tikt~fl ~~:tl}](~:} lits ftt~H:i~w~ 

1 l~J 

Petitioner Samsung Ex-1004, 0596



Petitioner Samsung Ex-1004, 0597



tr~~t}t~f~~ttt~~~t: pny·~t~~*zh; trt~y· 1~~- dt~li:~\-~/t:~J {f ~rtx~tly frt~ni \?f~r;;.~hts~ itfiltf~1:l~t}t 

ll 1 

Petitioner Samsung Ex-1004, 0598



tftt t:t~nt}.itu:tJ~t~Qt'!: :~~t ii§ tht:)· f~f~t:r.t~~§c~n.~ .~ti bln(~:k: J 1 ti2.. l¼:)r tt~~.:tt:~t~J~ik\. ib{}:~ttl Q*) t~~ 
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Petitioner Samsung Ex-1004, 0599
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Petitioner Samsung Ex-1004, 0600



~~tl_f <if lb.{~: :\l~)ft~ti r}J·H~Jt.J p~~y~t~nlf:> r,~~trr~~:~t (;J ~~~~t~td} {}f ~§ !tt\g.h;t(~tt(i \~{r~~it~:§i 

fd1/ithty tr~~Jl~§td~ttr { i .~: •·( {fttttl~1i~·t~)ti(Hl t~hx~J~ 1.1 :t'iH ~::.:::. •:~~\:\t{~'<\: iri h§t~~j.k :2. ~. ·74f tlk1· 

t1=-::ntr;~r ~:Krrvi=-::.r f:l~~S.Y d~tt-:.~rn1it1zt. -~i {~-i~t·:J1t~s id<t~~~it~r ~J\H.~~rnitft~r id~-::.n:titif li~~~-rt~. on th~.t 

n1:t~lt~f§. tJ~ nth-fr w-.::.r~f{1.~:: iht: :t>~~:J1tr~1J -~~~:t"'::s.=::tr r1,~\)t ~:de§}§.~fy thlt \Vh\~J~•.:ti i:d~~§~~ity 

fiJ;titHfted ~i-~ti{k\~~ id~t!~tity· t{\lnS~llit~t:·t"
1 

~i tf}§JtHer bt~'.:i{~d on. {ht: ttC~~iVt~l p(~yh:)~*ti. 

Iiil~i}(! {)n th::.:~. (fa)f~:i1~1\.~~ !\~~:.>t}t'd ~):)t:tt~:~p~Jndist.J it} tb~} lt~~it~.J:!iiig .. ~t<~n~~t1 ~-~-~t){Jtl 

rfJ~\~%\~nJ d*~ :dt:tiv~i~ivt ttrRin~t~r YI~~~~~~ d}Ui :>J'§1t~~rig fht id.:tJ)1ifiiil \\:t~i~~t~:~ 

itknlity ttt~ll~§t}i~lt~t~ ~ ~>t~rn,r~~t tt~,d t~, t~t}lt~d ~~~:t\~tr t~(Ht~~~t~'~ l~t ~Ut t~tf)f)(Xfint(~tfL 

t)D. rr,~t~~]dy ~\tt~·tlv:~d P=~~.Yl~1<:.~t~ f:k-~J:~~1 t.m~ ~~HT}:t, ,r~r~~~~8 :idt.~~~r§ty· ~~\1*~-friiitt~r: F\1r 

l~~l~t~,r~Jt\ {§ tnli~tiJH(~tltJy ti;~t:t.dit:\&l {Ktf~()fltf Jtwty ttl}~'t~~t~itt d (:{~tt~Jfn tt~i~§t~t:r VJt~U{t 

fft}*tl ti f}t~rt~tli~~11 \*'lttlt:::>s iiitJtti\y t.t~~!t~rtt~t~t~r :~Jit~l \~/tt>- Jfrt~~tdy tt~ttd\::td J~td: 

f)t't~\~~Sttd b~r tbf: Ct~{JU\)1 -~t~ff{~f tl te\~:- :nti:n.t~~;f:~. ~)i}(t ·r11i~ n1i~y· €j:\f~~tlil~~ th{~. 

sI~-t~lhi):;.1 2 l j() [~r~)ttt:f;.~ and dk~~:t\~~~t;tt tf~)rth lis"~1~ts tk~r ~J:~e t)ptrriniiJ~j:~: fo:) Jik>tl~~: 

Petitioner Samsung Ex-1004, 0601



Petitioner Samsung Ex-1004, 0602



tftt \t:'itt~l(t~.~ h'.hi:~\~it.Y tt~ltt~rrdtt(~t·'.~ d~/\:';Clf· jtht§~tjfit~r {i ... t,::; f~i:-~--i~\::~:~-/lJ\ f":ur tt<~tr~r:il(~'.~ . 

. ~JJj 

Petitioner Samsung Ex-1004, 0603
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(~Jt.-:-: {:lt:ts.~t~11ih~Jtir:~n ljh>ck :tJZ2 ::::: =-·~,r~t~~})~ ~n t:~!f¥:t ~J{}J:4 tht tt~trtr~d ~f:f\:t~r rrM:~·y 
JJ:E 
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tri~tl~*ll~tt~tr~- t:::) idftH:f~\:· th~: (:::r{it~ftH~:)r t~f tflt~ rt~c~i~lt5z1. ttms:t::*t;~~,- lt~ t)tl~Jr ~:e.::-c~rd.~ .. 

tht~ ft~~ltfi~~ .tE~\ftt~r t~·~<)}. =:>~.Je:t:-1 tf~ 11s}~:l :~tor¢:-d. ~-~fat1.:i.~:>~·\llJ:-. t:f~H~~~t.\r .. ~st1.-d: .. t/ .gf(i?P f~':tHt) 

t.h-t~ :th1:tt~b.~~1::§e.❖ h~cre~!)t~f~{ §11~1~ ~~tt=C~s3~1 t:~J~tn.t:-tr v-Jlu~\ t~}~Ct)(!~ tb.t: :St@t::::ctttt {t,~·vit·(·fl!.~ 

{>f.)=untt.r.: a~~d; l{~ ~1~ld t:~1rnpr~_rt tht~ .@tt1(~:t~~tt.{~-d :•t:nr{1:t~t-tt ti:~t1J~ t=:) tlu~ :f~i~I-~\ttd! fC*Min.g 

hf-tJtd~ttJ UJ)tH {§ !J~ilttb }i t\)~H:Hi. t~§td tlli~ hJtrnth:y· t~r tl:~t (~r(gltHttt;:r of th© t{iH:ltl,g 

trt~Jl~tf~~ti~~:r ~)ib{~n the b-nttfry i.s r,~rn~>rt~ti t~n-d tll~:t~ ~,u.t l~!x.J~~. ~Jt. i\ii1t~r~~~~nJt:ti!J\ if ~,o 

tl:(t~-~~t{f1rtrifc.~: tn~~~,c~ry· i=$ ~\~:=-~~~!i~t:bJe ~Jr~~ :t~f}t ~t.s.~~tl-: t~~~ t~~:it~:hJ~\. i-d.t:nlit;~r ~r~lt~\rt~it~\~t 

H]t~i~· htU litl:t::k :~~:t ~}~i't h1:~tktr ~:<)U§~~J}f %\I~tre t1ft~~ .. {j t~~~H(~ry r~~·:-.irt~t.~1l'latfc1rt .::f~ht 

tr\~tl:5t~~a~~s.~r U\tf fl1~}Y ~i·t··~fil ~t? t~ ln:fi)rr:t~-d t11~:11 tk~: t~11t:ery· ~},~t\{ji t:o ix~ rt~----~t1~~~~1:tied 

\\:~~tn =-\~\>lrnt~tr ~y1schrt)Jih~:~rttl)n.'~: fi~Jt§; rntlf~\plt~; t}nn~t§:~ 

trrirt~t~l~tier t·.rnr~1~>~ti~11: .:, f~\ttu-:i~J ... f::&~Jci:~)tn.@\..rn~.tt:hJn 1B'J .@-etttfi~te ~1: rt~H~I~.g ict.:entif1-;.1r 

f(~ br,r~at1c:~1::•Hi~~J; .. ::r•bt} ~Jf¾.~r~:~-r~ort~ §fS t~}-t ~r~etl~tWl. JJ{)) ~11~1y t~: ~tn1lb1:1 tt~ tt~t~ 
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tit(~l ~l~t r~t~tit~i btt\~'~ftJJ \$/ht~\~§ ~l \~:ift~=!\~~t hi{~Jltfty 'tt~~Jt~tit~~t(ff t~~\)~~d<~~~~t~~. ~l ~1·~~&tr~i~~· 

\~/~th ~l rot~1@t~ fait:.fthfi~):f (r~r f()Hi~~it idi(~ntifi.t.~t l!~l)/!tK)~~} .f~~Jd. ~fb~~t~ th&.~: {~tn~tt\~§ ~i~rv~t 

tl::t~~fr~t~ tht;- ro~hn.g hJt~:ntifh~:r it \~,;:r;f .fh.ort. ]1:lt~~❖ tht~ jtt~re:fl c:.Qt~·ntt-:=r J~nd. ~irn~3" 

~/~1lui~~. rr~t~y= ~~- ~1:~§lH11rd t~J trt~J~t.t t} r~)t11;~1! y t~,x~~-~rt~te t!ri.:k ~ttittl~ -c~f i '%\:=trt-=fe1~ 

r~/&·=-=-~.t~:i.~t ·<),. ~:ffa&~ c~ttltt~tl '.§t~.r\t~{? 1111~y (~tk~r)r th~} d~l§ttlt:tii~ f~11 ~:d:i \~~·ire~t1:~&. ·1dt~~}§ii)t 

tt~~}1~t§)~}1t~r t~t{1t\J:> \i-=titrr~· tflt Yt.~°' .... )d~~tt h1ttk.~-i'~tes -~'§ ·v~tih:l i\~J{k~t~"'~)tiittt h.tt>" t~fl~n 

rtR~-:i¼~~t:t ntr~y hatt ~i~1)t~ infs:):ffn~iht~it nfrp¢~it1(~tt tt~ thz: f(i}flnnd tltn -tht~~tr~tx~~: {J\t~ 

tir~·Jt:'J. ~lt \~ihi(\h Hlf: r~rn•iib1dty· 1~--cK~(lt~§§t J~t;t~iv~:r ff}(:\)Unt~::r{>d th◊ J~Uylt)ttd \~th§ ~~ 

bf{iith:=~~JJ. rt1:<~\t~Jg::.~: .fi~)}~) th:.~ :r¢½f~t;.'i:~tit::.~ ·\~:ittt,~1}· ~~U~ttt~~;{ ~t\\Sl~~l~lt~r .. f\)r 
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by·~})&~: t*t§lttit t~it!~1~tr fl}r H~lt $flttt:1t~f rttt~5tt~r~>d dt\\:}t:t\ ❖fhl~ t~t:(~k tldtt (~ff'.>~t 

·~/tJtit~: itl~~r ht~· t~nt~ t}f .:~ ~(~~1t~nt1~ ~if ct(X:.Sk drfft t)fft~ff v-~d~_tf~.- f~t ~~n t~tiib()tlinitrd-,: 

H\t~ <~~c¾:J~. {1tif~ (iff~tt ~:\i1i~t: ~l~~?iy Rx~· (t ln ~lt~ en~t~t;~d:h:t1f:{tt~. J¼t§:~i!ik~ ~l{~k: ~Jrift 

t~{~:ktJ}. i\:~. tlt:scrit~ttl t~ts.~~))~:c\ th~}- t;t~tu1~tr rrK1y t1e ~~rtrt~d \?fiihi~n (he. ~ir~;f~}t~. 

t\~J;i~tt.rtd \~-trir~.h;:~)% :itit~:ntitl= trt~tl~~~-iht~T d~ttntt{tf~1: rtx~r~rtt r~~)r $;:\.~1rt1i1:t~1.~. tht~ i~ntrtti: 

hk.r.itHlt~~\ It~ odx~r, ·\~:\Jtdi❖ thi: {te~nxr~d ·~t~~~\·t~r ni~1::r· t~tr*1J~t~r,-: lh-~ rt~~(r~d r(/tlin.g 

~;~¼~~1t;itlef ~t) lftt it~J1t~tt~~~i tt~r\'¢t'---\~~~rr)J~i~J (l;1trt. lt) tif~ttn}it~t~. \~/h~lJJ~t ~ht~y 

rt:t~~§\\~{t in~.t;;!~~t~}tt ~11. t)rig:h1~td:ri11 fron~~ fi:Ht ~t::i~~t~t~-d \~-::ir(~{t~8·* hit~~tdtJt trn§~~x11:hter 

(f-:..fJ-.·.y ~}()tff\P<~n~i~~-~g f~) th~/ ~.elt~tt:{J \\-:·~ft~it~t id~~tLity ~§.!~l~*§trfitt~~t~s tJtd{lt§t: 
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(tit:}~ t~t~~t tt~:~J!\f,:::~tt\~~ tb:e in:~tt~t (:~Jt~nt~~t ·:•/tthj~~ C:s':}tf~~~r~t)~tdhl.f' h} ft}Cih ft'l}~\{i~ft~·d. 
§ ~., 
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.~!tt:rtt1tW:Jtt th_tl: (JJf:;\~i~t. t:nutit(~:f \,:~dMt\ :~~;;J,::h ti:~ tty ti(f~t~J:\@ l .. ~:t§ b~c(~:k: .. 2:i 17' ... th~~ 

.~~17 
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/\.d·dJtS(:::~1~sl~.y:~ .~~tly· ~h>re(t U\tt t}f ~1~\~···tt~tH§>·Htt~d i~~ttt~~tcd·ct>~tn:ts..~c:~~ @~~~y ltJ:t:~} ~)~dt~r 

.~31~ 
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tt~irt~t~)~}~{ft: 1t~ l\i\x~J~. 2-.·l74~. &i~t (\~.~~tt~~~ ~ft\\tr nt~~y d:t(>(~d~: &l1t· ft~H.i~~t~ tditntif1tr 
14() 
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d.~~ri~~&~ id:t~tlt~fhit (i~t~,.~. <ii-r-..f~:~t·ltJ),: tnit~td t/){~nttr~ t:utrt~it t(~ti11tt:::.r~ :~it~d ·~tt·rt~1 k:~\y:§ 

(if ~H~tf lt.-:-:) (c~r ~tfl: \'"tir:ettS:~. hJK!nt~\Y ~:ra~1~1:rlittt~ft In tht~ ~.Y~~tt~~st ln hJ~Jl:.Jr 2.454:-: t'.ht!: 
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(:{~.ntti~ ¾~r·;..::t~f., ln. ~1h:K:t 2/i1-iC.1t1,~ ~;>tttfttd =¼t~tVtfr rtt(ty· id~t~~.i(y ti~.k~V~§~tt p•ttdih;.~= 

ittfntt~~(:;Jit~~~ ~)t~(~b~~t:•d \:ritl~ th~~ \¾{~\~~ttt{ i(k~*it:'itjt tf~J~ttttdttt.f itit:ntity l~)': tt;;:Ini~ ~~*~~ 

ht~:iitifi\~tt t:{~lt\~1ori:t~-:. ln 01t1t~r \~r~J~\.ts ... ~t~~. z~~;r}trt~·~ ~ftr'tfr ~11ay Jt~netat~ {~ :::.t~n:~l t~1btr~ 

ttH~l ~~K-:~~sdts ::{:ubs~tt~. tif ri~.h~~vt~nt 1n.f~:::rrrK~t~f}~1 f}ftfrl tt~~ ~tr~=rr.d pri~fi.li~ itlf~)f~IH§tif~rl 

i.~<:~rr~}~f¾J§}ttt~}kl tt~ th$} t~~tr ~l~~~(~tt~:;Jt~~~t \:Vi§fi t~~': k_rj~)\\'~~ ~l{irtle~s id:t:nt!ltr tr~tnsn~!:fttr.~ 

:•rt~:t :rtlt~·\~~ti1t in:ft)rnt~ttit~~t nt?Y lX'== th~. tlt~ti ~~:·}thin tbt~ r;:~~t'::§ ~~t~r&tt r~t~Jt=H~I 

@.c}t~~~i t~~~MJSf~l~tix~g. ~ti~~rfa.::i~ ri~tl~~il tr;: t§~~- ~1tgi§.:~:{tr~.~t :~ttf'?Jt~~ f\::~r ~:~~l*Tlph\}. tt~~~ :~>t~1~:r~d 

t¼~:ftt:t tlt~jt tttrtt~ttrir ~l 1~·1t\tt~g.e t(} t~ §tt(~bjh~~ ti(~:\.~i({~. ~=ttft}td t~y n :-;~-~t~lttt \t::~~{khtg :,n 

Htf..~. <~tttrtif ~()fVff" ~l)~~}- lhttn. tf*~*lit}ltt~ t~:fa:h· the: or~~f~ttl~J{t~ ~~-~ :d$;,\ffttnin:ttHon td<K:i 

t4{)2,. f\Jf (~X~:1:fHf~ft\ tlhl ·CtsttttJ~ it~J'V(~l ~"ft)t~y t{p~t~~~t· ~1 ,dattti)th~~·eHtry· f~)f il 

tt:ntt~§t ~?t\~·t-r lt~r l]\~fltf-~H~t~!~ f~f~)~\t. f({UJHi~J§l$~ ~~:it)pf~frn~~ ft¼}t tr~ilfit:~. Ct~Hbt\ttini;. 

t~tfiJdin}1 flt~~)t p~t~J%:~-~. itfid ~)tlitt'\\:_.~~e· t~t~d:t~:f:§_§_~i~)ttkrig {~\~·tt trt~.n.ds {~:t }I···~ p1n·t;J1~)~~~ 
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@K~J:t:Jta:nt~.:: t~t~11Jcr~~ ~>r t**l~ f=ttiH :St(j~\1~ l~ut ~·~)~Jy l~*~1tt:.Jd t~ iat~:tl ·~ .. tt<t::ttt-iiv~~Jy· b~\:· 

ttt=t~ ~)t;~1:U}~t ~Jsr~-tt;r.. ·1'ttt; tX::tltral -~t:r1.i:i~:r :~ trst~ r;f sf::.)r-eti :P,~}r§rt~?~~J~:J~·}i -i.s ftH:lh:er 

tJ:.tv•i¢t~ ❖,Mtttt) -~ttJll:t~)fit.¢~1 t~:r i~-\t-s:~i~j~J~;,n~~ h)tH~~:t)t:!-d itt ~1 ~k~:¢:t ptt~fite. ·1r:he :n)~~th~)(! 

2:f~S!J. t~ 1ht1~~ar §fJ t~~ !J~tf~tx1 ·.16{1\) tfa~§.t~rtlx~~1 :~1t~()~r~ ... f.tc.~~·pt tft1l th~· {~t~fHI~1] ~:er\\'tr 

rrt~~y pt~=f~f;:~rnJ oi~r~:;dt~tt{ tr~ t~\1:~t~rr1it r?~~)t)lt~.ii~:ftxrn:~~1:t~t~n tlttit h~1t~ b;f~1ri 1n~§:f}ot{tt;t1 

~(~ lx~ tr\n1sttdtttt! ~n ~, pttrtft1~k~r tt;gtstert~z~ :>-t~r~d~tt b,y tht~ tJtt~·\ tn ~)thtr tvt~rd$:-

fJf()fiht i!~i:~~ril~Jtion f}t)~t~ tftt tt~~ff .. !1~ fit(x~.k 2{~(l8:- tJH:~\:l~:~~trtil sttvttt ::~t\f tt;~:~g·n 

fi)~t~iJ(tfit)t t~> tht ~ft"{Jfi~-t:: i:tift~)tltS~~l~f}~1. 

tr~ rtt".:¢~\:f• t~{:ih!@(H--tts: {}f .r~r~Jii~e iaft)rrrktttfr~n ~Jr .P:i~ftitt~lt)f :~.t.:llt~ \~~:i1hin. 1l1f· i~~er~· ~ 

prt~fils}. ~11w tt§e.r f~lt~y= lll1~1 r~nJv~t!e r~ern1bt~ion:~. ~h~1t tndic.~1§e: ~1:ny n1--:.~r~th~1:.r11 sJr 
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e~t~ph:~~yt~e\ ~·uc:h ~1~ ts. \~r~~:.i~~i:r. In j;:th:;tht~r ttHbt>d.h:11e:nf-;. th~~· t~e:nftrf! :~etitt:r ~tr~~:ll(){t tt~~ 

.~5(~ 
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b!~t~;:k l/H}t.-= f{tl\~/;;}~\~r~ ~f tht~ <.Jt11trtd ~-=rvt~r -dt'K~=1 tl~~~e§,?e a ti{Jhsing @}tt~~~_gi~ {t;.t\~. 

ttt~t:t~tfn h\l~§tit}fi :bJt;•tk. l :4{t!. :;~:; :~,:)t:f~~ ,.; }~ (ht t:t1~ ttttl Kzt~t1-\tl ttt1J prt1t\:.\§~. ~he: ~t.g:htbt&. 

@x~~\~~t~~t~ {\~\if•.~ ilt~(J~Yl)l.;: th.:.~~(X1t\. t~:.r~t:§.:~ ttiH~§tg: it!r~·~t~f&er~." ttt..:) It§. dt.~~tt'ilie{i 

tt:ntt~§t ~irt\~·t-r (t:.:g.; ~ th,~ (~fX~fttth:)H:% i~t tls.~t~~t'l~titl~lt~c~n t}Jt~k. }{~{}2}, tn. i,ttx>k 1:SJ:..t~ 

th--t~ t~:triJ:t~~i ~er·ver ~Ii~:~y· id~5°ntH~Y" ~t ~;6:-t:('xnd f)~~Jfi.h~~ t~rs~tti -c~n. ir~il)rrn:ati!():t~ re lt~~;tNJ tr~ a 

r~t\>)tf~ri~~Y brr~:ailcn?~t. rt~~~tdvt~T \~:ithin ti1:::~ .i(gtntn.g rnt~:~\;:1tJ:: .. ln rit~rer ~ .. vord.:~.;. tf~~; 

.rtr~1tr~1!l ~~}f\.l1.r ns:t~y: ~~:'f~~Jtu11i ti~ f~'::t}t1i\:-ttd ~1tt~~t1~t.g rn.:::.ts~<~t~:i.~ t~> d.e.t~t~t:t th(~ h:1~fttl:~:Y ·Gf 

Petitioner Samsung Ex-1004, 0643



~{:if.htfo·~i~ rn.i~h((\q\~ :iltJy ~ticlH(te ~t~~tn.d~Jtti thl~t iri~Jit~H\~S tb~t :t~gb:tfnJt {l)~~t\~~~%K~ \~i~~; 

ttt~tH~t~1itN~\t i}~l ~\. tktti(t ~%~itfii*~· ~l t\.~Jt~iin tt~·~tiH ~t(}fO tl~~)t ht~~ titgi~~tt~\j•d: ~* r~-tofi~t.~ 

\\:~th ~]:le t~~15~'§~~\:ll \.{~f\·~ttr. •:-ri~~ f~p~·;}f~:itir.~r1~ fol ih]fK~k .-2;s7~; ni~~}· l¾t ~dH·~f~ts.f ~(l t~~f~~:e 

pro11lt} inft)rl11~1tit:i.n trs: :~ftt1J~ tK11=.::tt tH] ~*ltt t~rrnJ.s:~Jon8 t)f ~l-K~. ft~~l :)Jtt)fi]t a~}d t~w 

t~i~dJtnz~d t~it~\gz1§1tt?; r~~t the. f1r'.§t ~1:ud %tX~t~tH1 prr~ffkii.: ;-=rt};-t: t1~rt1ti~Jtt§. in blrR:k 2}tt6 

fl{],. 2till ~J~ ~1tt~tr~l~dl ~it~Ji/tt f\:_;t t~.;Jrl\fd(\ th:c.1: tt:n~xii ~fti/~ff ttl~lY iT~ld r~rofi:~t.~ 

frtf;:.1:.rrt~~~t~it~~~ J~t~.vir\@ ~l\s(gnttl ('::~1t;:.\totit:~ \~~-tthin the· ffa~l .iJf-;:.1:f§~t: tha:t tJ~att:11::t:~ 

;~i:~J.g:ns..~:d t~~lt-t~@t~-it.~ v~:~fhin. tt~e ttX~t:~n(~ f~t:Tsfi!f.; 

Petitioner Samsung Ex-1004, 0644



Petitioner Samsung Ex-1004, 0645



1~~1:t ptib:n~) ~l!~)fih} i~tf~.ttfS'~.;\f~~>tl t1i~1J @~!~)~ !x~. t~f h~tCf't~:.~t :tts tt)e p~H-tli::ip•.ttnl:i{<· l\:)t 

.~6~~ 

Petitioner Samsung Ex-1004, 0646
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t}ttr\!f~t: ~~t~t{ttitttry ~ ~~~.!t t~~ t~trd i i§:ft1l\\:- ttnd ~~'~tl:t iil r~atfk.:tlb:sr ~tr:ttt~:;. (~fib~~: rt~1;rH 

~t~)ft~,- !\:)t t~:~~trll=tiht, lj~•tr~ tt~~y ~V(~1t h~l lint: t~) r~i~Y 'f\tt .r}K~ttltJtH.~ite~ r:tturn 

t~tiJtitlt:ti, ~~l~(t{nr ft~t~tb?:;;.~- lt~tt ~1/rV~(\~: tr\<i~Ci)t~tt~.. !rt f1)tfict~l~H\. }H~~~:f"S-! \~::·ftt.~f~~:'{;>;. 

id=-etlht? tt~~:l~~t~i~ter~- n~~~Y tr~ln:~t~l~t bt\Rltk:::as~- r~l(~-\-~(ttte-1 thaJ .nr~t :rt¼X~~tt~d t)y 

pr.1)xi~~i~ty bf:t\~~tt0-~1~r. ~~t:t~J·)./~.r~- \~ti~~~h1: tt~ .rtt;:ii] ~~tt)rt. '1])t: t=f§t~r:~s~ \tf\:\~t" f~)*)Y 

rt:~:~~v-e ~J1fflf}g~t rnt~~s~~-~1t~- frr~ni the:~~ J3rtr~J}1~ity· lbrr~~idctt~t It:t\~:i\tt~Ji: ~int1 ~1)ay 

d::i.tt:t:rniiri~ \Vh.t~tt\tr ~1 r~t1:§~st>=~)~\.~t)f~- dtre{~-ee h~ ~(JCt~Jcd ~1t:t~r thi? t1\~:rs.~ If 1t¼::r~ .Hrt~ 

t~t<h rfg.i~lft\ ·or t~~t tdt~ik:-i~~ (f~ t:t@ttt~J ~t~:ff:tt tl~t*i~· ttt~Jl~ntit rttl~V~)lit~ .i~t~tht~-riit~ti 

f'X\}\O:)~lk[, ~):H~J~t@tiratitJ!i inf~Jf1tt~ifi(JH f-;.,}~' tti:t'? h·~ tt~t rttti§l ·:~~{~tt:. 

t~)t~\. '\~:-l)t~:l\. rs:~~d}~)f lf~ \~/boit~ 1~tt1:f~§t~: jf)fi?fnJ;:~thJ!l :tH~\t ~x~ ~Jtt~\~t~., ln. ;J~r~f~l~~nt1~~~~l 

t~lt~:k 1-~ltti=- thl~- r-e-H§t\ll -~rvt~r ~~1~~3'' 1.t::..~t:t~rnttn;-t \Vt~ett~er ti si~~~bt~~~-g :n1~~si~1g:e is 

t\K~Jv{t-tt t\.:t dt~tt:ril~:~1 ~~~t¾~~t~?,\. tt,e ~dJrhtbt~r *11tt\:~~\@t~ ~tK~Y lM tt~1n%rt~ittt~~1 by· 11 

przi:"t;:h-=~1~~y- {)r(Whittt§t tl~t:-tdvtt ~tx~ti~e~i ,~titbit~ the: ttn~(il $J{~tt\. f\)r ti.~~n)Ji~t~,. :;t>: i~ 

tr:{:(~t {~;~.r(:vh~JJ ~1 \~(ilt~lf.S.i idt~tthy tt-t§tt~{~'§~H:(=~t \:r~i~k:$ \~:"ithhl l~\)~iniity ,~r n. ~~)ittt--,(~f"' 

t(t'.fo;.~ d&.~:ti(~:f:.(;:._t.g ... ~ -~~ {~~~~t= rt~J:i~ittf ~~¢\=-ict}., (~. i~r~J~_iJtrh;y· brt~~dttt:??i§. ~\~i/Civ~.tr i<~~(~lt{i 

t~<]thtn il}t f¾ii:nt,,t}f~-~t'.:lll) d~t~tltt~: t1:}~)(}" rttt:if~~ httK~·dt~i§.t :n:liJi~~~}{rti tit)~-~) th? ·\f{rtJe:!§:~ 

f:e:}tnthy tt\~!t\~)·~i~lt:r .Jn.~:i ~~\Jt§.~:alit :~igi)t~§·~g rnf:~ii1;~::§. ~'() t~tit :t:fntt:il ~k~J .. ~\~t ~).~l~~~ti -t~~l 

Htf J\~~~~J~{t~.t t~-rt)iJd:,.:::~~st rn,~-~$a~te·~-- ®.f (hr t~t:~1t*IJJ f-er··r{t:f d.r:t{ti J1ot rt:::c~~v-c. ~1 ~ig:hting 
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tr~titftHJt~ v~.rfth tfw t\{)filltitit~~~:} itt ~tttt~111~l~s~rHit~~ bltx~k- ~-~tt}:!, lf t:ht· \.vftthtt~ 

idt~trtity tt11jt:>~tl~~tt~r id.t~=titity i~~ k~ttJ\\~~t t~:t tJ~t t:\~!ttrtd \:.:ttt:~t t Lt\.~ :dt~t~trt1tintHJt~tl 

d~;}:t~~ttltin.i~ \~:~~~tl~~t t:h:-;t :~dgh=tis1:rr t~·~:~~~~~~~: i~- ~\~ht~K~~i ~t;= n t(~frh~l~)t~¾1 -~-e.c:-·~iit~:-~ ~~~:rii ~~h{ 

t.h-t~ :rtt~J~ii %t-c:)rf... lf tfit-:: tlg_ht~~lg rtw.:.~:~5%:~s_ge Js ~~;Jt r{J1~r,~di to· t~ :rf:gi~tt~:rett ~~~r~::~rtj {i.~~-•.;. 

tt~~tttrn1irH1tit1~1: iblr~~k. l t\f):t :_~;; ;~~:f{rf•:}~ §.h~- -t:t.~~trrd §ff'tt:r =~lKlJt t~ontintJt: ·:-;v~th t~~~: 

f)f)t~f~1ti~J1l~ tn hlr~k l&.\}J,. ~rt§~~ :-d_g:h{ing ~i~~~~ilJ~ ii r~.fa'§ti~-d b:) ~J r~~g:~~lt1rttd 

tfatt.~t. F\;r &t:K~~rnrct~\ tbt} -c~tr~~r~f~ \\~~r\::~tr rntJ}'. it~t- ~:f~t rt&.-==;r.iv~(~ :~&g:h~ing ~~~~~s~~_gt; tJJ 

ur~J~lt.t~: tns.~f/r::r 1n.(1~t~:(y in-f~)rti~~~tif~~} -d~~s~:dhi~.£ t.!\t= nt~rriht~r rrf i~rt~tft~~: M=>-~~r~ ~~dthdn 

tr~ed i-~~-- ~~~-t~Jft~):~§·~g :§ft~:f~ tf~1tktlt~tit~l~\:- l~~ Vt~tdtHt~ ·~~r~~tst~~j~·*)t~~t~-~ d\c f~~t~ti~ :§l~>a\~ 

rt~.~~y- b:H.:lttd:(,~: V~)tit)~Jf{ p:~J~j ~):)jty· I)f:~){td:C-i~h;t ttt~{t~ 't~rr~~ ttKll L~ff5 r~kK::t-d tf:lf'{}t1~fhtit~t. tfit 
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~{:if.htfo·~i~ rH.i~h~(~,g:f Ind.i~t~~rj~*IS th~t =~}t\)llf:ttt :=e:1tJ*tJl :::::ntfriJ_tHt. ln t~tl~Jt~tt}f 

•t.1:lit}t~Ji1~1~~~t (!1&.~: •t:t~t~tt)§ ~{~:r~'tt n·1~tty otHit(~ ~1(~~1J rttl:oai:flJ? ~:1rt:d -nthttt e~t~~-~·)~~~~r~n 

l~¼Jtnsrd~:- tb\~ t:en.t.r~)l ~-tr'=~r rn~tl)? ~J\'rtfu~ttt: r~":C:erit :frltPl-trnt~1t p~1~t£~ft1:~. of tb.~ 

ttt§§t1t11:tr tt) :dtJt:rtnin~: -~vh:h~n tt ~i~·tv ii.:t=:rN)d~~ ht~i\:h~: llJ~\Y ~ its frz~n~ t~f ~1 fW~~th]t1 

f~}f ih~ttiiJ%g t$y ~il~~ pr()fib.t P~~\rJtfii.~.i(~~~§... ls? s~tnttf~)J ~; tt.\e Ct~t'~lf~)J ~:~}f\\~t :n1;1y· t~~rf~)t)lt 

-t)f~;:r:a~i-n:r~j ii~ t!t:~(:~riht;t~ ~:~l~:J·:r~~- tr~ ~1lrH1-:-ib t~ill:t~:.gorit:~ t~ft)V{~ril to tl:1~~, t~5ttiH 1t{~f~· ltJ 

r~~:X>tMt~. il!nft1r~r~-~ith:.)n ·~t~)ttd tt~r tfw user t)~:~z)~ti~~ted \Vit.h :tht: i\tntte%~· ~~JtnHty 

rt~tt1i1l ~tr~~\\. tt:i; \~;;'~f!1 as fbt:: p~~)':~11:~f:f§~. n1:etht}t~1 th~t¾:1 pi~.'li·h)u.~ly fJ\-t~tt b;v ~1:1t~ ~}~tt· 

f:t._g.,.~ n ttf~:nt rt~\~.:"~~rd~ (tr:srd.❖ a t;i1~t~~~ t:n::rd~ c~~\h.~ t-~t\).~ r;·ttrtl~=":f\ ltit~ r~t)~ral 1t~r~tt\r 

nt~\~{ s:~1~;/ it'h~ntif}2 ihi? r~~=J,Yfrt~~fH. ~;~~rth.t~r:rtfo:~;{'§t~tw~ .~~~~1}J1Tlt~li\Nl ~h~tt t~ ni.e:tt~ttrtii~{! 1ly 

th::t~ 1t~tr h~~t~ltd t)tl th~t ~~tnr~HJ fll~t-rl~.b-;:~if!.f:l~~ iti~~1nt:il ·\vi~.h.§~1 tJ1't tJ.~t~f~_ pff}:f1l~t. F\1r 
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itf~~-1~·-:•~~ \:.vh\~tt&:~ ~d-::~nt;~y ~t~iti~;:niitt~~r~-.. tt1~~· s~)ftil;-d~) pt{}:~ir~)ity bt(K;i:ttc11=:tt S\;t:l,:fi·vr~t 

Jgl 
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t1tt~./3t~f t\~};:~~~\·H1Jt iP~':l)tt~::~tst t~~it.h~~nti<\jth:)ts h-~~\>r~tt~1th~H~ tit>:11~ a c~~::ntt~ll =~fJt\:·cr.. l~~ 

.~g2 
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Petitioner Samsung Ex-1004, 0662



3<!56\ tht h~~-·taf t~>tl~fn1t~ng tlt~·vitt~ ftt~\t tt:faty tbt: t~ithlb\g tt}ts~~JiJt (~~~ld: ~H\y 

nttd:ith)t=~if d.jf{~~) t(~ tht~: c:~t~1~:ftd s~1t~\~.~r. 

i.1.::.t":-~+ti~ t~1~~jr ~~tt~l\~ th.(~ d.Jl~1 tl~Jt~1 tht rttrtri) ~--t;•f%~~\£\~ ~t~ldl{Jr =~~ tg)ttinit ~t,t:;~\-tl{~;t~ it~ (\ 

l(~tt~~ t.tt~tt~bt~.:>tt. f~1 dt~:ttttnJr:ttni(~r:t l~lt(~k J:it}4)s tht~ lt$t~~f t~)t~\Pt~ttng-~!tt~,~i,~f- t~t(r 

tlf:t~:rn=tln:~it~(>~l lhlt:<:J~;. J1{}4 ·:':.-:· ~~N-<)❖:-\ tht; i(X~:~il (j:()-~·n_ptifi~1g: tlf\:'~r~· =~tla}= t~on.1int~~!: 

\tith tht~ or~:f'i}lfr)n~~ ht .(k.~t¢t't~~hl~lti-on. l)l{~i: }252. lf itn:~ t~f~srtl ~Tie:\.if~\gt: d.(:$i: 

Petitioner Samsung Ex-1004, 0663



Petitioner Samsung Ex-1004, 0664



1~t}~l~ rst~:sy bit :lh>1? :;;.~)f@t .;~~. thf:· }~)~~-it-·t~f.:~~if{:: •d1~t:'i~)<~~ in. ihe· tt1~aiJ =~"}~ot:ar ... l\)f 

.~gg 

Petitioner Samsung Ex-1004, 0665



n~\*-{~}tt· p-t)t(i.Qtl\ tf~: tx~. tt{~~i::~*~jhtixi fly t!\t: \hc~r-t-:r:Jtlft~ n]tth) J3K)~t v·~t~ th~- ~1ft~K~t~~~~;l 

.~8~~ 

Petitioner Samsung Ex-1004, 0666



3~~t)6 l¼tjt~di ,~11 tt~t}1ts~t~ttd~~. fr{n:l1 thtt· n)}trr~~:.r~iitrt~J~tr ]J~tt't. ❖fht\ t~t~t~i~ry ~l3 ;~ (J nit~y 

~{t~t~PdJ: r~·)~~?~J· ~):§: i~t~$}(i~·d t:~y tbs.~· (}~~~er {tH:l~f~)tN.~!tt~.. i\l~t\.. rf~ :~{Hl~~~ 

th~y Itr~ Jt~J~\~i{tnt:t~i ~.rl f~JtJ., 33/\ ~1~ l\lzx~:k.~ ~t;:.):ns}~t~nri \V1th 1§~1: s~f§}(t~~re (If ~:nt 

e~~11tiplt. ~it11"::z-~zt ~ ftit~§t ~ ·= 

br{iith:=~~;Jinf~ :n~~)t\½ ~)f lt~i ft"t~qt~~nity :: -~*~r:h -~S:-";. \~:·~1!kitl~~ tirid~ ~)t~)ttdt~~~:½:tinft r~.tt~ry· !i~\f 
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\f~t~/ht\:{.N: hJt:t§Jity· tt~lH.\fnittt..\{ ibrt~S\{K~i~)ttd tfilh th~} {t\t":J' ~lntl Hl{~ /'?;ii~I~t~~~g cnt~t%J,ti~ 

i~ t~l~~tt~d h) =lht: t~g~::§t~f=td st.rvi~;f., 

.~zt~~ntfftt~{t r{t~t~·r~*nt JJ:rf~fiJt~: inforn:Kl(iPr~ ~:t~~r}pri~.t;.~s t)\lft~rnitt~Jt§: th~t ,.n:1~t~:)~¼;~t trt n 

~f}t~~~~ t{nJ§J(u~ir.~@. di~lir-l~- ~~s~(~rhlltti \V~th th~~ t~Jti~t~~~~td .&~~r~·i.,~~~. ~}~$it i:H,lt!d,~~ thtt 

Itt~~t (i~~~ ()f ;\ p-tttt§f=-Z)f:-:~nje ~;Jiff{Ci\ J ~:f~()l)i~~ tie·vit)~} V\t~d. l)y tH1 ·e.i~·1ptoy{~t <~f ~])f 

rtq{h;;tt~.rrd s.t~rvice.~ atld t~~: ~).rz\·<.~~·~iity br<~rt1c~l\t ttt~itivi~r ~1.i~J)f.~~~tcd. i.-~th:h t:li~t 
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:d(~f~f.fJtrhtiJ~g. \~/hetbt~:f d1t~ ,%~it(flt~~t itk~nii~~y trn:nsu·~~~=f~~t i:~ ~ttt~.r :~§ r~:}i\:*i:.--~)f .• 

:§~dt d<.~:vitf~ i):stt~'\~i~it~~tl \%·'ith. t~~l~ ft~_git:H;Jl>d ~t~rvict \~~;:~ttn t:he \\jft~~=:is. i(t~~*tt~~y 

tfti~17~t~).~tR~r fo~· ~ltS(Jtialf{1 \~tfth th{~ tti:t'::r ~:~nd. t~ltt ~ig:ht~n.g ntet~t1,g:t~ .i~ ~tf!:~Jt:t~{t tn lfie· 

tt~t·~;'Jttt lht~t. ~$ t1e-~tf ~*~ ~~>ittd{~~:$ tt!t~ntl\y· ttt~tl\§~1~~lt~tr ~tn(i 

·iffN.~tt~in t~~~ itt~·=n1§ifi:;;.~d t\~=:k~\i~Hlt pt~:)fiie int\~tst)(tth::~n tr~~t~~ifaH{~{i ~v~~J~ tf*~ 

i~tthidl~tt i}t. lt~tt~t (~}b~··~):f ~~i~Jd:fi~~~ J:J1{(~ttt~}~tiot~:, {~lt ett1~til t}lldtt/t~~" a ptt~)§:{)~ ~t 

~tjiJ1~tt~rt 1tJ:tJ~P~t\ iti~di(~ :f:{<).f!1})hti;: {~t~tlit c~1td htftJn11:~it~~)tl.~. ~tnd ftt-efi~tt¾d bt~n:k::fa~~i~ 

:~\~~~~-:{§ng: in ~}. ~~t~rvt~r n. iit{htitlJ§. ~1wt~(~~~ thrH. incli~~t~~~. ~l rt~fUJ\g §tk~rHift~r 

tJf ~* \~litt~fa~::>s §t!ttrH~y ~t~~tt~r11}Mt~t tH~t~;:~:it~t~~,i ~t~~~l1. d1t~ ~!t)d1tidntfl,; ·~~~:ftftttjn {ht~: 

tt~{Ht:t;g. i!:t1tH~~jfhi\f i~ g~~i:)tf~1Htd ·vjj~ }Hj ;Jlg~)r~thH) ~t}~lt Uf~i~f~ t~ llitiq~~f {!~~'!/it~~ iik~tHJfh~~f 

(jf ti}C' \:V.if't:htti tdtntity t.ri~t1s~11t~.tfJ\. {l ~t:::r~~t ${~~}: ~h{1ftll -~v1th tl~tj ieri·:t~\ t)t)tl ~t 

hJ~nti(yin.g t~~~t..~.\\1nt f~tttf]~~t inft)tH1{§H~)~t ft\)§):~ tf~t fitf1t p:rc~rn~1 th~1r: ~1 

tHlfJlUf~ttd t() t~ sf1ntt(i l~~l~:Cd (~rt r~r.rrtib~,\~t)tli Qf tht~: firxt ~:~rot~J:;t·~ 
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i~tt(lH)fLtctl f(} bl~ 8lh~lt¢~J lti.~t.~d t?i r~e~ttti~'K-{;~i:)tr~. ~;)f th,~: tt'i)Jn:d pttrffl;{~; 

ff'Jtft~§-~iiH:ftjJr ·~t fh--~t t1~e:~~!~\gt: tf} ~:} r~r~l d{~:\:jcs.,~: ~\S1t:~i~~t~~n \~liHl th(~.1~t::t·(H)(! 

pr(>fijt. \\:'ht~r1 tbitrt. hi· r~~lf:\~"§1:nt prk)~i@e ~nf~)flllath)T1 fh):n.~ tht:~ fir~~ 1~ro.ftl~· th/tt f~: 

fd~~:ntff]\~.d t~11d ~lt~~f~f§ri.lt~tt t() l~~: ~lt~irt~{l~ ~ind 

lfIUl:§~~11§tfng a %•ft:r~fid n~~~jn~1~~ to ri .se,~tJ~H:t d.rvic~~ ~l~~f;·f::i~ttett \\dlh the t!r~i 

prt.:1-~\lt~· \:~ib~tn ibt1:rti ~s rtdt~~{~lt!1 f¾·t~·f1h:~· inft~r1tK1tir~tl fi-Z)il} thK~ t1~,~:f)n:,J prn:fiJ::.~ tl1tt~ h; 

id~ttrtiflt~d si*tNl tit~tht~tLtt~tf t~) lx~ ~~i~~'ti\~tt 

t ~ .· }\ ~t:r\\\.t' ·~~'()t}flgt~t~5'd t~J J:H\J'~:ide f)tt)fH(~: ii:n.h:)t~tKitit~ti ~i::;.~~::¾~·t{tk:tt t¼·~th ~J t~:~;~~t 

f:)-tf~t;d. f}n pro.:~Anti.ty.;. f~\Jtnpr½:tin@:: 

1~ $~~rv·tr· 11r~)1;x.~:fS()f t:~1nf~i~~frl~d: \i~i:t§1 ·~ttt~it~r.·l~~.t:.t:1rtihk~ fr1stn.~~tiot11 ~tt 

;xtrf\;:}rt:11 ~?fWTnti(::l~~ ~:frnJf}ri~in;~r~ 

:r~~~:t-=ti\/ft1i1 ij~ §t}{~ $~tt¾t:-~r ~~i tltthtii1g t~\t~S:tt~.&~ tlt~r ~t¾:=~Mdi~-t a ti)~~Ji~g 

~dt:ftlifi:$t ~if~} t.~}r~~lt\i hi(~J1l{ty t~1{f:1:t§·)1ittt":f tl:§:~\}t.itttt(f \Vith a{~ :btdi\:}dttll~ 

dl~t(~rniining ~~l tf¾t §:.(~J'5~:l~~r ~W~¾.~tht~r th.t~ ~~~)~\~l,~::;~. itl~J$}~ity tr~Hl~niittt.r 

h~ ~)i·§.~::~:d;H}tii \rith di~ t}:~ttr '.bit~ed ,r}~) ~h~: rt~lu.~~.@ f~h.trrti fli~r~ 

{~ t¢g{tt~:i\~t~ ~{~f\·~ttr b~~)%i~d c~~~ ~f}§~Jf~t~~)ti~~t f~~(~~}tftd: \i.?~d~~J~ d~~ ¾g.ht~*~g 

.n.~:t.~1~gt: reg(1ttt~n:g .J JJt(J\.ir~)itJ· l~tf:::Z:Kttt~~t J\)t\~i1{tr~ 

h:ifti~it)d.t=Jt p:tz)f11z~: in.fl)r:n:tt~t~()tl \t·~~hin ~t:r~~'ttd [Jrr~f1lit: ir:sJk1rlT~:~tt~ot1: 

tt~:~~r¾.~i~~tt~d \Vith ~lit. ~~~tJf §.hI3l f~. rtte~i.~~nt trJ th~~: :r~~g:~~tz~rtti .st~rvit1t. \~:J1,~r~. tht 

·\~'irt.lt$~ J.dt:J~t~~)~ sranjrnittcr .~~ i~~~tx~+~1t~t! \~~i}h thl~: ~~~tr .~:~nd th~1 ·s§@.ht1ntt 
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.i!t<:Jttdt~:~ .~§t t~~~i~t (}~tt~ ttf•~*(!dt~r~.~. I:t1f~)trtH~HtJ~1:=- -~~tt t~:1*lftil .f§d(b\t~K ... fi" pht~t~\, n 

titJH~t~.~~\~ t~ifH!)~~t: ~J:udi(~ :~~JH:)~)h~\:. c:r\%1it t:i1tt1 in.fi::i:rntJl~t)t)~. lH~d ;):tt~Htf~\~d ~\::~n.k.~i~g 

rt~fhn{f jdf~1tifi~Jt {~f ~) ~%:jre:~~~::~~ i~tt~*~§:ity tr;HJ\fHitltf ~Jt~(~jif:;::":.{i '\.\-:·~rh tht: htd.~·~/fa.~t~~~t 

\t:~~~~t\~~§:~ tt"St~ t\)lth)J1 lkJc~~tif;~X!'' i~ gtJ)~~:ftfR~tr ·~·ii~i ~l~~ ~:d{~f)th!l~)-~ ttt:it ~Jf{~:§: ~:§ t~~~{q~~~~ 

dt·!·/k>i~ .hJentkfi:t;r tif tht~ ·v~dt~i~t)S.?~ i[funtity rr:.]~V~r~I~~lt-::r❖ :;;.t :~tX~fr~. kt:;t :Shi~f:t-d t:r~~h ~lw: 

ft¾~~1fif; f~)f 1dttnti(y~n.g ~11~~t~)~1:tl ptt)i:il(~ tKl~k~fl 9tl ~ifs:ft)tfttJtit)~1 J\~hl~~·d t~) t~ 

P~\Ythl)§ty bf(¾)tlft~~;t r;;.:'::t-eih.~·,er h~~:L~tlt~{i •\'fifhi~l th.{~ s~i~~f~t~§ti1 fHf:~~-;:sg~~;: 

tll~~l 1s ~iutitu-ri:rt~.d ~~J t:¼:'= s!~~~r~;:d bilif:-d: r~~ r~=rrn:i.~sfc~n~ -;;f ~J1t? f~t~§. J~\)f}ht~ 

nJ{N~lt~ f\)r ~d~t~]tj·fj/~~}g nttt~\~§tr:r; JJTt){\~l~ ~nfr~rnl:~~th:.)fl fri>JI~ lhz~ ~~~;orld pt~(~fiht 

fH~\:'§;Jl~; r~-.)f ~ft1~~tntit1ii~·~g .}~ fit~~ f}~$:§~){~ ~l) ~l t1:t%~ (~(~Vit.~t~· trt~tx~al~~iJ \Vitft th.{~ 

~t=C.~)~~tl JJft')fih~~ \f.tl~eJ1. ~J~~t~i~ ~:% ftJ~rr~1:nt f~\)fihl isif:~:tt~1t1fi.<~~~- ff:t8ttl :~11~1 fittt l?f-t:)fUt..~· 

rJ:t1t i%: it!t:nti-fi~ttt 21:nd. ~It§tt~{Jttt~~tl t;;.> t~· 1J1.1r~d:~. ~~~ld 

Petitioner Samsung Ex-1004, 0684



\f~fh tht ~1rtt 1~~(~f\l~~ \tht~i tktff i~ tti{~·\\H~€ pt\~t\lf irt~\trr,1~1tit~~ fr<~Jll tht.~· ~t'i:t~n~ 

f~fi.)l~§f. ihiJt r\ h)tJlti11,~t.~ ni1tt :~r~tf\:ntiti.~d ~~) l~: ~ftH~d .. 

Jj ... /\. ~ll)Jt·-lJ~l~s.i!tc~ry ~~~tvtr-•.ff{:~:ti~:sbht: ~lni11g-~ tr~ditltl~ JtJ\?hsg .\1{1§'~ti t!~r~~Zln 

:§tt\~f:-.t~.~tt·:ttltibli ~rl~.§J~tt~ti.tw}~ t{1nfittt~rt~~J ~f) -crH~§--tt a :t:;~r~.::;.~r tr~ flt~ri::~rrn or~~r~Hh:.i·~1~ 

~)i'.~tJtJt~ttd. \vith ~1~$ l§;¼~r ~t}J~ t~. r1.~h~v~~~~t tP tht~ r~tgi~t~J~d .\ef%:'i~¢ ,~/btu~} ~flt: 

\t~t~~ltts.~,: idt·n(Hy lt~ttt~lt§:i'tt~r i~ tt~tr~:~~)r~~d \t:ith fhe {~\~•tt ~1~1d it~f ·~(rt~t~*~S ttk~ts~t:@*~ 

~.§. ~\~1~1Jtd tt~ lh~~: n:~fti~t{~t=$d ~tt~tfa:.::t\; ~1~~;-:.t 

Petitioner Samsung Ex-1004, 0685
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t(ff~~.v:~)J:tl t(~ t:ltt~ t~tgih;:tt.r&(t ~~~:tV~tt~: trn(f .r~irtit~)tits.~~J !by th~~ ~~t.~)t{~d r~tt)t1:~t~ f*~tlt~t:i(~~tHt~ 

{it)~·~) tl~f (f:§ttf \~/he~~ tt~f '\~::in::de:~~~ idrtHJry tttHt::~ttiht~tf f~ .~)~{St~it*~'~d \\:~th th,~ ~§~t:f 

3-1 .. -;'t}\t nrH1::-tr~~n:~dir~{:,:· ~r\:~f>rt~1:d{lhl-::~. :~tfirngr .rn.ftfiutn ~Jf cla1in 3J .. ,vh.:.-:.~rtin. iht. 

%t{Jt~(t :g~r\~~t-:-f\\:;.K~lJt.t~bht §t1~tf1.§t(i<n1~: ~trt~ t~i.*}~1:~}ltr~&~ §~) t~(~t§~t: lltt ~~{trvtt tt~ 

itft~ntifitli r;;.f~t~'r.~~rn ;p:tQfi~e :i:nfortri~1tior1... ivh~~ftitl tht:" !(t.~Jd: (;~f$:n:1~)txh~~11: ~1~·~f~~\-:~, i!§. a[ 

~~ .. r~~t .f)f~~ of~~ .r~r;:~~]t.~o{\s~1]t~. t!~}\;icr.:- a l11()b{~t; tl:t~.:-.bt:{t t.=:sed ~\y itn t~ir~pl\))~s.w: tif ~ilt~ 

r~J{i8~~:r~~d.s~tr%)~:t;.t❖ ~u1~1 t}W: prtl~;~~nity tl~\Wtt}~~~t~t ~~c~.d~~tr a~-;:::-(~f~.~~}td. \%:{th fht~ 

tJlt iiltntilit:{i rt~t~?"VJ}tlt r~rqfi~f .~l~f~;:ri.r1~itir~n. (::::J§:n_prij~~:~ t~\=~n=}~Jrij§ti§~.g th~~ n.1$;.t~sa:it;;} t~J 

tt*~ J*~~J~.$•.-of-.. ~n)§} ~il~v§~;.~1 thir; iF ~To~1~rllti~ ·%?i~ft~:it8§. id~;}{jt~:;y ti~rn:~rr~tlttr~ ~~rHJ 

~~J~trfJn th.z~ ~:~j~t11iJfit:ri rtJ~rvtt~l~ prt~f~Jt jn~\~~fr~~itirtr~ t~:~.~~,~ifaittii v<=~~.h ~*~t 

tr~~t~t §~:tt](td~~=s p~1;y·Jt1t~flt Jtt1J1e:ntitt~Hott ·infi~tt~·~~)tjt~t} ~\)t :Ct)trfirtrti:1:111 ~J~t ~dt~rH~y iJf 
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.~) ~%drtli~~t.~. idet~}i{y t:\rn~nlift~r~ ~ii§tf 

.~~ l~r~>:\if@~~:y br<~~1d,:~1tt tt:t-;:,~.iv·~~~\ 

ti ftrtt r;:~}H'st)r}\ 

~1 f)r~t tit)~1:~c.(j~~tr .c~Jnft1;1n1td. ~~1 t'~r:i:K1tlt~tt~t ~l:K~rt:-.rtnige \\'lrtlt\i 

·<i~tn~~~% r~tf)tl!bl(~ c~f t~Jn;g rt.~:t~i,.:-tit bJ· tlif: prt):Kiit}sh1~ bri~1(~,:~tit :tt~~e~~rt~r:~- tl~~tl 

~, fit:~t prt~·tt~~.:>{)t t:•c~rtp~~tti 1~1 (he f1!t~l :~tlt~tn~)f/ ~}itd. (bt: t1r~t 

tr~in:~nsf~~tr ~~1~1J I\ i~~~~(){ti~~S~tl \\:{di i}n Jnd§vfdn~}J~ ~) :~~,:rt$ k~y ~l~l~\td 

\t~§.~; t~l¢ $(~t'Vt~t~ ~~tHJ a ,:t)ttlttt~t~ t~lt~J 

:~} ~~{)QHd. tn§Hf}(Jry·~ 

.t~ :~<~\~~)f}Jf tr~~n~~)~~iv~t-Qt)r:JJif?*ft~·d tr~ *t~f.;Jii~.i~§~ sbort--r~Hlft v~drtd~~:\~ .~(ig§tt~J~ 

\~: 1th tltt 1:1~/ittl~~:1\ ·hl~t~§Jit}~· tr~,n sJ1~[ttt~t; 

ti :n(~t\\'t)tk -d~~Vft}t;~ (()ttfii;:;.;itt~~J lO ~~x~ih~\nJ0~ :~d=1~~§~)j~~ \:.\dth: t1*t~ ~~{~f\\~i\ 

tra1tst::t1~.\:'-er, t~nl1 tb~J: §H.:~§.\~:·t~r-t tf-tt~~/i~x~ ~1ntt t~X)~ifi~itnt~·d \~.dth J~rrx.~~·~.srxr-. 

~--:x~J\tntJihh.t h1:~rt11rt~()~.iK §fl r~1rli;rsr~ t.?;»tr~tf~t~rt:i =t:•{)Jltfn~i:~~~\@~-~ 

rt~f~iJ~ttng. ~t~J tt¾~ ~t~:r81d tI~l}l~~(~i~\~f tfif~ :~flQft:-r~l~\g~~ \~'iri~ht~:~ 

:~~gr,~}! i@t=hid:ing. tht n:)lting ~tltttltHittr l):rt~ldt:~~\t b.Y tht ~~,)r1Jtt~i 

Petitioner Samsung Ex-1004, 0689



1ttJ)\Ittitti~t~@ lht }~~.gh~j~)g rt~--t~~~\@-t~ ·v1~1 lt~i1g,·:r~tn.ge 

(:t~nl~tHt!lit\)~.h:~lS- t~~fnt~ the ~~t}\\~'(~fk {:l~t;/~{:'¢-~ r~nti 

·v/[~~tffn tfit.~· :~~t:r-:-.:-tr ii ·tt)~tf\gt1ttd \Vi'ih ~{:-=tvtt.,·lt\:et:.-~tt*)bff i!i~itft~clit~t§i tt) 

dttttrtnin~tl.@ ~~} tf~t ~tt\t~t lVlli~t§t~t" tlit -~f~telt~:~~~ idt~~tity tr~t~l~trdttt~t 

h~ rL~-~t~iffau:tii \~ritb tJtt~ n~r l~t~t~d t~H- {hit r~iHi~\f h1~rtiititt!t; 

~r~~t:§.~::...~~i?~> rtgn.rdl~~l:H· tt1,~ proxirrdt.y· b·f\)~1ttt~<1~1 r{t~:=i~.iv~r~ 

i:thi:r;tif)~~~].ff rtltt\\§fH J~rf~f§~&~: fi~fbt)T~~iti(Jn -\~~~~.h~)i t.ht~ ~Jttft~d- prr~J1~~-

Petitioner Samsung Ex-1004, 0690



n1~1ttl}tng: thl~ i{i~~*~1ifl:ftl (~:tHt~g:t.~ri~~~ h:) tttt l~\)t\@t irif~:>rn:t\h{)tl ~l\\f~iiat:t~{J 

i\:~fh ~lie ~~st~.r-

~JH-~: .¾::r\~i~r I:>. ,~Jn~}§J~f~~ij \rlth: ~t~rv~~r~·~:%tt=~~~~lli~t~ Jr~.~trutJ:~=Pf.l~ t() .r~:rf(~nJl 

t)ft~it~tist~ti~{ ~~t~fh tl~~n i(!{~r:1:tif):jng· tt~$,~\:~~~~t pt~Jfifo~ inf~)fl~~i~t~f;ti tvithin i~*t~ tt:.>reti 

s{g:bti~\g tl~f;i~g.~~: i~- re~~ll~5'd: tfl th&t r~g;~~:h:~n;5-:d s;~\r~fi{::~r t\1~11:pri:~~1~~- ildtH:)t!{y~§\~~ th~1 

rtJK~~t{~:tll .r~rr:11~,~· lnfr~r:r11:~itiot1 ·\\;;~~th~~~ tI'~t~ ·t~.(W:t~d f}r\Jfdf· inft)ff:n~lt~r~n @:'.isf.~~i~ttfd i\?~~h 
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NUMBER 

18/179,272 

163435 
Proxy, Inc. 

UNITED STATES PATENT AND TRADEMARK 0FFIGE 

FILING or 
371(c)DATE 

03/06/2023 

GRPART 
UNIT FIL FEE REC'D 

664 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Vrrginia 22313-1450 
www.uspto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

984SPMO0048US13 1 1 
CONFIRMATION NO. 3508 

FILING RECEIPT 

c/o AMPACC Law Group, PLLC 
6100 219th Street SW, Suite 580 
Mountlake Terrace, WA 98043 

I lllll llllllll llll llll llllll~~~~~~~[~[~~l~~~~~]lll lllll 111111111111111111 

Date Mailed: 03/27/2023 

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for 
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence 
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER, 
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are 
subject to collection. 

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes 
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or 
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt 
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another 
Filing Receipt incorporating the requested corrections provided that the request is grantable. 

lnventor(s} 

Applicant( s} 

Curt C. van BADINSKI, Redwood City, CA; 
Michael J. Strasser, Redwood City, CA; 
Peter Twiss, Redwood City, CA; 

Proxy, Inc., Redwood City, CA; 

Power of Attorney: The patent practitioners associated with Customer Number 163435 

Domestic Priority data as claimed by applicant 
This application is a CON of 17/519,201 11/04/2021 PAT 11,599,147 

which is a CON of 17/013,348 09/04/2020 PAT 11,188,124 
which is a CON of 16/224,686 12/18/2018 PAT 10,768,666 
which is a DIV of 15/444,217 02/27/2017 PAT 10,156,867 
which is a DIV of 14/556,062 11/28/2014 PAT 9,582,034 
which claims benefit of 62/006,835 06/02/2014 

and claims benefit of 61/910,201 11/29/2013 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 
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Permission to Access Application via Priority Document Exchange: Yes 

Permission to Access Search Results: Yes 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

If Required, Foreign Filing License Granted: 03/24/2023 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 18/179,272 

Projected Publication Date: 07/06/2023 

Non-Publication Request: No 

Early Publication Request: No 
** SMALL ENTITY ** 
Title 

WEARABLE COMPUTING DEVICE 

Preliminary Class 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File} Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 
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For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
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community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PT0-875 18/179,272 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A 64 N/A 
(37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A 280 N/A 
(37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A 320 N/A 
(37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 1 minus 20 = 0 X = 0 OR 
(37 CFR 1.16(i)) 

INDEPENDENT CLAIMS 1 minus 3 = X = 0 (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $310 ($155 for small entity) for each additional 0 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16U)) 0 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 664 TOTAL 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
UJ Total Minus ** = 

OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent Minus *** = z X = OR X = 

UJ (37 CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

OJ AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
UJ Total Minus ** = X = 
~ (37 CFR 1.16(i)) OR X = 

0 
Independent Minus *** = z X = OR X = 

UJ (37 CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
Tho" 1:-1-. •-~ 1\1, •-L--~ n~- ' , 1c,IH p.,,;,-1 r-~" /Tnto::, n " ic, tho 1-.:_1-. fn,.no in tho L--, in ·- 1• ·-- 1 
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Doc Code: PA.. 
Document Description: Power of Attorney PTO/AIA/82A (07-13) 

Approved for use through 03/31/2021. 0MB 0651-0035 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the 
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of 
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is 
directed, the Power of Attorney will not be recognized in the application. 

Application Number Unassigned 

Filing Date Herewith 

First Named Inventor Curt C. van BADINSKI 

Title WEARABLE COMPUTING DEVICE 

Art Unit Unassigned 
Examiner Name Unassigned 
Attorney Docket Number 984SPMO0048US13 

SIGNATURE of Applicant or Patent Practitioner 

Signature /Steve Y. Cho/ Date (Optional) 

Name Steve Y. Cho Registration 44612 
Number 

Title (if Applicant is a 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) 

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If 
more than one applicant, use multiple forms. 

lvl *Total of 1 forms are submitted. 

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by 
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require 
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

ff you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Doc Code: PA.. 
Document Description: Power of Attorney PTOIAIA/82B (07-13) 

Approved for use through 03i31i2021. 0MB 0651-0035 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number 

POWER OF ATTORNEY BY APPLICANT 

I hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or 
the boxes below. 

I AppllcaUon Numbe, I Fmng Date 

I 
(Note: The boxes above may be left blank if information is provided on form PTO/AIN82A.) 

0 I hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and 
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in 
~: attached transmittal letter (form PTO/AIN82A) or identified above: r··i634i5························································1 

□ I hereby appoint Practitioner(s) named in the attached list (form PTO/AIN82C) as my/our attorney(s) or agent(s), and to transact 
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the 
attached transmittal letter (form PTO/AIN82A) or identified above. (Note: Complete form PTO/AIN82C.) 

Please recognize or change the correspondence address for the application identified in the attached transmittal 
letter or the boxes above to: 

[Z] The address associated with the above-mentioned Customer Number 

OR 

□ The address associated with Customer Number: [ 
............................................................................. 1 

OR 

□ Firm or 
Individual Name 

Address 

City I State I I Zip I 
Country 

Telephone I Email I 
I am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box): 

IProxy, Inc. 

□ Inventor or Joint Inventor {title not required below) 

□ Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below) 

[{] Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer's title 1f applicant is a juristic entity) 

□ Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 146(b)(2) was granted in the 
application or is concurrently being filed with this document) (provide signer's title if applicant is a juristic entity) 

SIGNATURE of Applicant for Patent 

The undersigned (whose t!jLe--i-s·-sUpRlted below) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity) . 

Signature . ~.:::.:::~~~;~~~~~-- ,-~· I Date (Optional) I 
Name Denis Mars 
Title CEO of Proxy, Inc. 
NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1 .4 for signature requirements 
and certifications. If more than one applicant, use multiple forms. 

lZJrotal of 1 forms are submitted. 
This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and by the 
US PTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount 
of time you require to complete this fonn and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner 
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450, 

If you need assistance in completing the form. ca/11-800-PT0-9199 and select option 2. 

I 

] 
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PTO/AIN14 (01-22) 
Approved for use through 05/31/2024. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 984SPMO0048US13 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention WEARABLE COMPUTING DEVICE 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2: 

D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 11 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El J:urt F- ~on BADINSKI I El 
Residence Information (Select One) • US Residency Non US Residency Active US Military Service 

City ~edwood City I State/Province I J:A I Country of ResidencJ I f.Js 

Mailing Address of Inventor: 

Address 1 275 Shoreline Drive, Suite 505 

Address 2 

City I ~edwood City I State/Province I FA 

Postal Code I ~o65 I Countryi I 1us 
Inventor b I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El t,1ichael ~- t,TRASSER I El 
Residence Information (Select One) @ US Residency Non US Residency Active US Military Service 

City ~edwood City I State/Province I J:A I Country of ResidencJ I 1-Js 

Mailing Address of Inventor: 

Address 1 ,75 Shoreline Drive, Suite 505 

Address 2 

City I ~edwood City I State/Province I FA 

Postal Code I ~o65 I Countryi I 1us 
Inventor b I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El f"eter I IJWISS I El 
Residence Information (Select One) @ US Residency Non US Residency Active US Military Service 

EFSWeb2.2.13 
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PTO/AIN14 (01-22) 
Approved for use through 05/31/2024. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 984SPMO0048US13 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention WEARABLE COMPUTING DEVICE 

City I ~edwood City I State/Province I t;A I Country of ResidencJ I 1-Js 

Mailing Address of Inventor: 

Address 1 J75 Shoreline Drive, Suite 505 

Address 2 

City I ~edwood City I State/Province I FA 

Postal Code I ~o65 I Countryi I 1us 
All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. I Add I 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

D An Address is being provided for the correspondence Information of this application. 

Customer Number 63435 

Email Address I I Add Email I I Remove Email I 

Application Information: 

Title of the Invention NEARABLE COMPUTING DEVICE 

Attorney Docket Number 984SPMO0048US 13 I Small Entity Status Claimed ~ 
Application Type Non provisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) 
I r3 I Suggested Figure for Publication (if any) 11 

Filing By Reference: 
Only complete this section when filing an application by reference under 35 U.S.C. 111 (c) and 37 CFR 1.57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this 
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). 

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 
filed application 

I 

Publication Information: 
□ 

□ 

Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 
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Attorney Docket Number 984SPMO0048US13 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention WEARABLE COMPUTING DEVICE 

Representative Information: 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: • Customer Number I US Patent Practitioner IO Limited Recognition (37 CFR 11.9) 

Customer Number ~63435 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes 
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the "Application Number" field blank. 

Prior Application Status I !='atented H I Remove I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD) 

I pontinuation of 1~ 117519201 ~021-11-04 111599147 ~023-03-07 

Prior Application Status I !='atented H I Remove I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD) 

117519201 pontinuation of 1~ 117013348 ~020-09-04 111188124 ~021-11-30 

Prior Application Status I !='atented H I Remove I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD) 

117013348 pontinuation of 1~ 116224686 ~018-12-18 110768666 ~020-09-08 

Prior Application Status I !='atented H I Remove I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD) 

116224686 !Division of 1~ 115444217 ~017-02-27 110156867 ~018-12-18 

Prior Application Status I !='atented H I Remove I 
Application Prior Application Filing Date Issue Date 

Number 
Continuity Type 

Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD) 

115444217 !Division of B 114556062 ~014-11-28 ~582034 ~017-02-28 
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Attorney Docket Number 984SPMO0048US13 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention WEARABLE COMPUTING DEVICE 

Prior Application Status t=xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~4556062 Claims benefit of provisional . 62006835 ~014-06-02 

Prior Application Status ~xpired . I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

~4556062 J:laims benefit of provisional . 61910201 ~013-11-29 

Additional Domestic Benefit/National Stage Data may be generated within this form 
I Add I by selecting the Add button. 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

that is eligible for retrieval under the priority document exchange program (PDXi the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1 ). 

I Remove I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

I I I 
Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. I Add I 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition 
Applications 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

□ 16,2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 
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Attorney Docket Number 984SPMO0048US13 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention WEARABLE COMPUTING DEVICE 

Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written 
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see 
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant 
application (see paragraph Bin subsection 1 below). 

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the 
authorization by checking the corresponding box A or B or both in subsection 2 below. 

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an 
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind 
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate. 

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s) 

A. Priority Document Exchange (PDXl - Unless box A in subsection 2 (opt-out of authorization) is checked, the 
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office 
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office 
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign 
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed 
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the 
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h) 
(1 ). 

B. Search Results from U.S. Application to EPO - Unless box Bin subsection 2 (opt-out of authorization) is checked, 
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search 
results from the instant patent application when a European patent application claiming priority to the instant patent 
application is filed. See 37 CFR 1.14(h)(2). 

The applicant is reminded that the EPO's Rule 141(1) EPC (European Patent Convention) requires applicants to submit a 
copy of search results from the instant application without delay in a European patent application that claims priority to 
the instant application. 

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s) 

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
D application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
D application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 
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Attorney Docket Number 984SPMO0048US13 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention WEARABLE COMPUTING DEVICE 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Tille 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 11 I Remove I 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

I Clear I 

• Assignee 
I 

Legal Representative under 35 U.S.C. 117 
I 

Joint Inventor 

Person to whom the inventor is obligated to assign. I Person who shows sufficient proprietary interest 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

1~1 
Name of the Deceased or Legally Incapacitated Inventor: I 

If the Applicant is an Organization check here. ~ 
Organization Name I troxy, Inc. 

Mailing Address Information For Applicant: 

Address 1 ,75 Shoreline Drive, Suite 505 

Address 2 

City Redwood City State/Province CA 

Country I 1-Js Postal Code 94065 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. I Add I 

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 
37 of CFR to have an assignment recorded by the Office. 
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Attorney Docket Number 984SPMO0048US13 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention WEARABLE COMPUTING DEVICE 

Assignee 11 

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. □ 

Prefix Given Name Middle Name Family Name Suffix 

I B I I I I B 
Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 

Address 2 

City 11 State/Province 

Countryi 11 Postal Code 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
selecting the Add button. I Add I 

Signature: Remove 

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b ). However, if this Application 
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in 
subsection 2 of the "Authorization or Opt-Out of Authorization to Permit Access" section, then this form must 
also be signed in accordance with 37 CFR 1.14(c). 

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic 
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a 
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given 
power of attorney (e.g., see US PTO Form PTO/AIA/81) on behalf of all joint inventor-applicants. 

See 37 CFR 1.4(d) for the manner of making signatures and certifications. 

Signature liSteve Y. Cho/ Date (YYYY-MM-DD) 12023-03-06 

First Name ~!eve I Last Name I pho Registration Number 14-4612 

Additional Signature may be generated within this form by selecting the Add button. I Add I 
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Attorney Docket Number 984SPMO0048US13 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention WEARABLE COMPUTING DEVICE 

This collection of information is required by 37 CFR 1. 76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of lime you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent 
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information 
is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and 
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S. 
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of 
the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) and the Privacy 
Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of 
Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative 
tribunal, including disclosures to opposing counsel in the course of settlement negotiations. 

3 A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom 
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform 
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 
552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use, 
to the International Bureau of the World Intellectual Property Organization, pursuant to the PatentCooperationTreaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.S.C. 181) 
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an 
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and 
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of 
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about 
individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C. 
122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1. 14, as a routine use, 
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes 
aware of a violation or potential violation of law or regulation. 
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATIONS USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

WEARABLE COMPUTING DEVICE 
Title of 
Invention 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: 

~ The attached application, or 

D United States application or PCT international application number---~--------­

filed on -----------------

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published applications or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: Curt C~~inski~ 

Signature: C """ ~ · 

Date (Optional): ________ _ 

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form. 
Use an additional PTO/AIA/01 form for each additional inventor. 

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1 .63. The information is required to obtain or retain a benefit by the public which is to file (and 
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR1 .11 and 1.14. This collection is estimated to take 1 minute to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comment on the amount of time you required to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATIONS USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

WEARABLE COMPUTING DEVICE 
Title of 
Invention 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: 

rxJ The attached application, or 

D United States application or PCT international application number ____________ _ 

filed on -----------------

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published applications or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: Michael J. Strasser ,/7/1 Date (Optional): ________ _ 

Signature: _______ / __ 11~'----"PJ~_,_/k--"-' ______________________________ _ , . 

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form. 
Use an additional PTO/AIA/01 form for each additional inventor. 

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1 .63. The information is required to obtain or retain a benem by the public which is to file (and 
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR1 .11 and 1.14. This collection is estimated to take 1 minute to 
complete, including gathering, preparing, and subm[ting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comment on the amount of time you required to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATIONS USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

WEARABLE COMPUTING DEVICE 
Title of 
Invention 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: 

~ The attached application, or 

D United States application or PCT international application number---~--------­

filed on -----------------

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published applications or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: Peter Twiss 

Signature: 

Date (Optional): ________ _ 

/ 
f../ 

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form. 
Use an additional PTO/AIA/01 form for each additional inventor. 

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1 .63. The information is required to obtain or retain a benem by the public which is to file (and 
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR1 .11 and 1.14. This collection is estimated to take 1 minute to 
complete, including gathering, preparing, and subm[ting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comment on the amount of time you required to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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PTO/AIA/96 (08-12) 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 

Applicant!Patent Owner: _P_r_o_x_y_, _ln_c_. ______________________________ _ 

Application No./Patent No.: _T_o_be_a_s_s_ig_n_e_d _______ _ Filed/Issue Date: Herewith 
---------------

Titled: WEARABLE COMPUTING DEVICE 

Proxy, Inc. 
--------------------

, a corporation 

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.) 

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below): 

1. 0 The assignee of the entire right, title, and interest. 

2. D An assignee of less than the entire right, title, and interest (check applicable box): 

LJ The extent (by percentage) of its ownership interest is ______ %. Additional Statement(s) by the owners 
holding the balance of the interest must be submitted to account for 100% of the ownership interest. 

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire 
right, title and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

3. D The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made). 
The other parties, including inventors, who together own the entire right, title, and interest are: 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire 
right, title, and interest. 

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a 
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached. 

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below): 

A. 0 An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel 05241 9 , Frame 0426 , or for which a copy 
thereof is attached. 

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

1. From: __________________ To: _________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

2. From: __________________ To: _________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

[Page 1 of 2] 
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U .S.C. 122 and 37 CFR 1 .11 and 1.14. This collection is estimated to take 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount 
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark 
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call I-800-PTO-9!99 and select option 2. 
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PTO/AIA/96 (08-12) 
Approved for use through 11/30/2020. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(c) 

3. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

4. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

5. From: ___________________ To: __________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

6. From: __________________ To: _________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ______ , Frame ______ , or for which a copy thereof is attached. 

D Additional documents in the chain of title are listed on a supplemental sheet(s). 

0 As required by 37 CFR 3. 73(c)(1 )(i), the documentary evidence of the chain of title from the original owner to the 
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment 
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08] 

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee. 

/Steve Y. Cho/ 
Signature 

Steve Y. Cho 
Printed or Typed Name 

[Page 2 of 2] 

March 6, 2023 
Date 

44612 

Title or Registration Number 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35 
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the 
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related 
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark 
Office may not be able to process and/or examine your submission, which may result in termination of proceedings 
or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records 
may be disclosed to the Department of Justice to determine whether disclosure of these records is 
required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting 
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the 
course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress 
submitting a request involving an individual, to whom the record pertains, when the individual has 
requested assistance from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency 
having need for the information in order to perform a contract. Recipients of information shall be required 
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for 
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act 
(42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under 
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA 
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or 
Commerce) directive. Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either 
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the 
public if the record was filed in an application which became abandoned or in which the proceedings were 
terminated and which application is referenced by either a published application, an application open to 
public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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1 _ r:1.im·· UNITED STATES : >~ PATENT ANO TRADEMARK OFFICE 

Page 1 of 2 
PO Bo:< 1450 

Alexand,ia. VA 223, 3 - 1450 
VV'vV""./'/.USpto,go\/ 

ELECTRONIC PAYMENT RECEIPT 

RECEIPT DATE/ TIME ATTORNEY DOCKET# APPLICATION # 
18/1791272 03/06/2023 07:32:i 5 PM ET 984SPM00048USi 3 

Title of Invention 
WEARABLE COMPUTING DEVICE 

Application Information 

APPLICATION TYPE Utility - Nonpmvisional Application 
unde, 35 USC 11 ·, (a) 

CONFIRMATION# 350B 

PATENT CENTER# 5·; 692852 

CUSTOMER# "1 fn435 

CORRESPONDENCE -
ADDRESS 

Payment Information 

PAYMENT METHOD 
CARD/ 2001 

FEE CODE DESCRIPTION 

PAYMENT TRANSACTION ID 
E202336J32577020 

UTILITY PATENT APPL. SEARCH 

401": BASIC FILll'>JG FEE.- UTILITY 

EXAMINl\TION OF ORIGINAL 

PATENT APPLICATION 

PATENT# -

FILED BY Kyle Routen 

AUTHORIZED BY Steve Cho 

FILING DATE 

FIRST NAMED Curt C. von BADINSKI 
INVENTOR 

ITEM PRICE($) 

280 00 

64.00 

320.00 

PAYMENTAUTHOR~EDBY 
Kyle Routen 

QUANTITY ITEM TOT AL($) 

TOTAL 

A.MOUNT: 

280.00 

64.00 

320.00 

$664.00 

This Admowledgerneni Receip! evidences :ece,pt on the noted date by the USPTO of the ,ndirnted documents, characterized 
by the applicant, anci including paqe counts, ,vhere appiicabie. It serves as evidence of rnceipt similar to a Post Ca.rd, as 
described in MPEP 503. 
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New App!icatkms Under 35 U,S.C, 111 

If a new a.pplica!ion is be,rig filed and !l:::i application inc:!uoes !l:::i necessary components for fi!ing date (see Ti' CF+l 1 S{(b)··(d) 
and [\/1PEP 506), a Filing Receipt (37 CFR 1.54) wili be issued in due course and the Cate sllm,vn on tl1is Acknowledqement 
Receipt 'Nill estab:ish tr1e filinq da!e of the application 

National Stage of an lntematiorml Appl!cation under 35 U,S,C, 371 

If a timeiy submission to enter tl1e nationai stage of an international application is compliant 'J',iitl: the conciitions of ;35 LLS.C. 
371 and otrier applicable requiremen!s a Form PCT/DO/EO/903 ,ndirnt:ng acceptance of !he application as a national stage 
sub,n,ss,on under 35 U .S.C. Ti'1 will be issued iri a.ddition !o H1<:, F-,,ing Rec;:iipt, in cue course. 

ll a new interna!iona, appiication ,s being filed and the internationai Hpplication includes Uie necessary cornponents !or an 
inte,national fiiing oate (see PCT Article ·1 i and MF,EP 18i 0), a Notificatiori of !l:e lriien:a.tional Applica.tion Numb,,,r and of !l:e 
International Fi lino Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security, 
and the dH!e shown on this Acl-mowledgernent Receip! will es!ablish the ,nternationai filing dH!e of !he application. 
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[0001] 

PATENT 
Attorney Docket No.: 984SP1'1O0048US13 

\VEAIL\BLE COl'vIPUTING DEVICE 

CROSS--REPERENCE TO RELATED APPLICATIONS 

This application is a continuation of FS. patent application Ser. No. 17 /519 ,20 L filed 

11/04/2021, now lJ .S. Pat. No. 11,599,147 issued 03/0712023, which is a continuation of U.S. 

patent application SeL No. 17 /013.348. filed 09/04/2020, now U.S. PaL No. 1 L188,124 issued 

11/30/2021, vvhich is a cominuation of U.S. paient applicaiion Ser. No. 16/224,686, filed 

12/18/2018, nmv U.S. Pat. No. 10,768,666 issued 09/08/2020, which is a divisional of U.S. 

patent application Ser. No. 15/444,217, filed 02/27/2017. no\v U.S. Pat. No. 10,156,867 issued 

12/18/2018, which claims the benefit of LLS, patent application Ser. No. 14./556,062, filed 

11/28/2014, nmv U5, Pat No. 9582,034 issued 02/28/2017. and U.S. Provisional Application 

Ser. No, 62/006,835, filed 06/02/2014, entitled WEARABLE CO"tvlPUTlNG DEVICE and LLS, 

Provisional Application Ser. No. 61/910,201, filed 11/29/2013, entitled FINGER RING DEVICE 

FOR. ACTIVITY MON lTORING OR. GESTURAL INPUT. The djsclosures of each of the 

above applications ::lTe herein incorporated by reference for all purposes. 

FIELD OF THE INVENTION 

[0002] This invention is in ihe field of vvearable electronic devices, 

BACKGROUND OF THE INVENTION 

!0003l Wearable electronics are an emerging technology Vv'ith many applications for the 

,;veareL They can improve lifestyles, ease access to technology and help monitor activity within 

lhe wearer's body. Hmvever, rnany current vvearnble electronics are bulky and can be intrusive or 

interfere with a person's daily life. In this regard, the wearer may not be comfortable 'vvearing the 

device frJr ex.tended periods of time. 

SUMMARY OF THE INVENTION 

[0004] This invention overcornes the disadvantages of the prior art by providing a wemable 

computing device (\VCD) in the shape of a ring. The wearable computing device can be worn for 

extended periods of tirne and can tal.;;_e many rneasurernents and perhxrn various functions 

because of its form factor and position on the finger of a user. 

1 

Petitioner Samsung Ex-1004, 0814



[0005] 

PATENT 
Attorney Docket No.: 984SP1'100048US13 

One aspect of the disclosure provides a wearable computing device, comprising: an 

interior ,va11: an exterior \Vall; a flexible primed circuit board disposed bel\veen the interior ,,val] 

and the exterior wall; at least one component disposed on the flexible printed circuit board: and 

,;vherein at least one of the interior wall and the exterior wall defines a windovv that facilitates at 

least one of data transmission, battery recharge, and status indication. 

[00061 

,vall 

[0007] 

vvall. 

[0008] 

In one example. the windmv comprises an internal window defined by the interior 

In one example, the windo,v comprises an exterior window defined by the exterior 

In one example, the window comprises a plurality of exterior windo\vs defined by the 

exterior wall. 

[0009] In one example, the plurality of exterior ,vindows comprises a first exterior ,vindmv 

and a second exterior windmv, ,;vherein the first exterior window facilities battery charging and 

the second exterior windov,i facilities data trnnsrnission. 

[00101 In one example. at least one concentrated photovoltaic celL an antenna. and at least 

one LED are accessible via lhe window. 

[0011] Another aspect of the disclosure provides a wearable computing device, comprising: 

an internal housing portion configured to be disposed near a finger of a user; a flexible primed 

circuit board arranged around a portion of a circurnference of an interior surface of the internal 

housing; at least one component disposed on the flexible printed circuit boanJ; and an external 

housing portion configured to seal the at least one component and the printed circuit board in an 

internal space defined by the interior surface of the internal housing. 

[00! 2] ln one example, the external housing portion comprises a snbslantially lransparem 

external potting. 

[0013l In one exarnple, the at least one component comprises al 1easl one LED configured to 

emit at least one of visible light, infrared radiation, and ultraviolet radiation through the external 

potling. 

[0014] In one example, the at least one component cornprises a concentrated photovoltaic 

cell configured to receive concentrated light through the transparent external potting. 
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In one example, the flexible printed circuit board includes a plurality of stiffener 

elernents configured to engage ,vith a corn:.:sponding plurality of flanges disposed on the intenrnl 

housing portion. 

[0016] Another aspect of the disclosure provides a wearable computing device. comprising: 

an external housing pmtjon; a flexible printed circuit board aJranged around a portion of a 

circumference of an interior smface of the external housing; at least one component disposed on 

the Dexible printed circuit board; and an internal housing portion configured to seal the at least 

one component and the printed circuit board in an internal space defined by the interior surface 

of the external housing. 

[0017] In one example, the internal housing portion comprises a substantially transparent 

internal potting. 

[0018] In one example, the at least one component comprises at least one LED configured to 

emit at least one of visible light, infrared radiation, and ultraviolet radiation through the internal 

potting. 

[00191 In one example. the at least one component comprises a concentrated photovoltaic 

cell configured to receive concentraled light through the transparent internal potting. 

[0020] In one example, the flexible printed circuit board includes a plurality of stiffener 

elements configured to engage vvith a corresponding plurality of Danges disposed on the external 

housing portion. 

[00211 Another aspect of the disclosure provides a system, comprising: a ,vearable 

computing device, including a housing and a photovoltaic elernent disposed at least partially 

,;vithin the housing; and a base assembly, the base assembly including a concentrated light source 

directed at the photovoHaic element. 

[0022] In one example, the wearable computing device includes at least one ferrous element 

disposed \Vithin the housing. and vvherein the base assembly includes at least one rnagndic 

elernent disposed therein. 

[0023] ln one example, the concentrated light source is arranged circumferentially around the 

wearable cornputing device '..vhen the 'Nearnble computing device is engaged with the base 

assembly. 

!0024l In one example, the concentrated ljght source comprjses at least one of a laser diode 

and a light emitting diode (LED), 
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In one example, a housing of the WCD defines an opening through 'vvhich the WCD is 

configured io receive concentrated light 

[0026] In one example, the base assembly comprises an optical element for focusing 

concentrated light emitted from the concentrated light source. 

[0027] In one example, the optical element comprises a lens and is selected frorn the group 

consisting of concave, convex, plano-concave, plano-convex. 

[0028l In one exarnple, the WCD comprises at least one iranspareni potting configured to 

allmv concentrated light to pass therethrough. 

[0029] 1n one example, the \VCD is ring-shaped and the base asse1nbly comprises at least 

one post configured to engaged ·with a finger space of the WCD. 

[00301 In one example. the photovoltaic cell comprises a plurality of photovoltaic cells. 

[0031] Another aspect of the disclosure provides an enclosure for a wearable computing 

device, the enclosure comprising: a base defining a receptacle for receiving the wearable 

cornputing; a Lid configured to engage with the base to substantially enclose the wearable 

computing device, the lid having an optical element configured to direct incident electromagnetic 

rndialion to a photovoltaic cell disposed on the \vearable co1nputing device lO allow charging 

thereof 

[0032] 1n one example, the lid includes a plurality of vent holes thal prevent overheating 

within the enclosure. 

[00331 

[0034l 

In one example. the optical element comprises a lens. 

In one example, the lens has a fixal length and wherein a distance het\veen a central 

portion of the lens and the photovoltaic cell is greater than or less than the focal length, 

[0035] Another aspect of lhe disclosure provides a timepiece syste1n, co1nprising; a 

timepiece having a substantially planar under surface; and a timepiece computing device adhered 

to lhe planar under surface, the timepiece computing device being subslantially cylindrical and 

comprising: a processor: a memory; and at least one sensor. 

[0036] Another aspect of lhe disclosure provides a ,vearable co1nputing device system, 

cornprising: a \vearable computing device: an attachrnent frame coupled to the '..vemable 

computing device: and an optical element removably coupled to the attachment frame, vvherein 

the optical element is configured to direct electromagnetic radiation to a photovoltaic cell 
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disposed on a surface of the ,veaJable computing device to allow for charging of the ,.vearable 

computing device. 

[0037] In one example, the attachment frame is removably coupled to the ,.vearable 

computing device. 

[0038] In one example, the attachment frame engages Vv'ith an imvard~facing surface of the 

wearable computing device. 

[0039l Another aspect of the disclosure provides a method of identifying an authorized user 

of a wearable computing device, comprising: illuminating a portion of a skin surface of the user; 

i1naging lhe portion of the skin surface of lhe user io generate at least one first image; genera ling 

a reference capillary map corresponding to the user based at least in part on the at least one 

image. 

[0040] In one example, the method further includes rotating the 1vearable computing device 

during the illuminating and imaging steps. 

[004]] In one example, the rnethod further includes irnaging the portion of the skin surface 

of the user to generate at least one second image; and comparing the at least one second image to 

the reference capillary 1nap in order to authenticate the user. 

[0042] Another aspect of the disclosure provides a method of navigating, comprising: 

gesturing in a first direction ,,vhile wearing a wea.rab1e computing device; comparing the firsl 

direction to a predeterrnined direction in a predetermined set of directions: providing feedback 

based on the comparison of the first direction of the predetermined direction. 

[0043l In one example, the gesture cornprises pointing a finger and the first direction 

comprises a first heading. 

[0044] Another aspect of lhe disclosure provides a method of regulating temperature. 

comprising: measuring a skin temperature of a user via a first temperature sensor; measuring an 

ambient te1nperature via a second lernperaiure sensor: comparing the skin lernperaiure to a 

predeterrnined threshold temperature; and adjusting the arnbient temperature based in pmt on the 

cornpanson, 

[0045] In one example, measuring the skin ternperature comprises measuring the skin 

temperature via a first temperature sensor disposed at an inward facing surface of a wearable 

computing device. 
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In one example, measuring the ambient temperature comprises measuring the ambient 

temperature via a second ternpernJure sensor disposed at an outward facing surface of the 

wearable computing device. 

[0047] Another aspect of the disclosure provides a method for controlling appliances, 

cornprising: identifying a position of a first appliance in a room; gesturing a first gesture in a 

direction of the first appliance; identifying the direction of the first direction via a wearable 

computing device: issuing a comrolling corrunand to the firsl appliance based in pan on the 

identified direction of the gesture, 

[0048] Another aspect of lhe disclosure provides a method of generating an alert, 

comprising: authenticating a first wearer of a first wearable computing device as a first 

authenticated user; transmitting first biometric data associated vvith the first wearer; associating 

the first biometric data \Vith a first profile associated with the first wearer of the first wearable 

computing device; comparing the first biometric data with a group profile comprising aggregated 

hiornetric data from a plurality of distinct wearers of a plurality of distinct wearable computing 

devices; and generating an alert if the first biometric data falls outside of a predetermined 

threshold set by the aggregated bio1netric data. 

[0049] In one example, the biometric data comprises at least one of heart rate: ECG profile: 

blood sugar. and blood pressure. 

[0050] In one example, the plurality of distinct wearers share a common trait, resulting in 

their aggregation into the group profile. 

[005ll In one example, the common trait comprises at least one of: age, gender, profession, 

and location. 

[0052] Another aspect of lhe disclosure provides a method of determine a smnpling rate of a 

wearable computing device, comprising: determining an activity level of a ,.vearer of a \vearahle 

computing device based at least in part on data from at least one sensor disposed on board the 

wearable computing device: compming the activity level to a predetermined activity threshold; 

and increasing a first sensor sampling rate if lhe activily level is above a predetermined activity 

threshold. 

[00531 In one example. the method further includes decreasing the first sensor sampling rate 

if the activity level is below a predetermined activity threshold. 
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[0054] In one example, the predetermined activity threshold comprises an acceleration 

rneasuremeni. 

BRIEF DESCRIPTION OF THE DRA \VIN GS 

[0055] 

[00561 

[0057l 

The invention description belovv' refers to the accompanying drawings, of \vhich: 

FIGS, lA-C are perspective views of a \VCD in accordance with some embodiments; 

F1G. 2 is an abslract functional diagram illustrating exarnple co1nponents v,·ithin ihe 

WCD in accordance with some embodiments; 

[0058] FIGS. 3A-C are vievvs of windovvs of a WCD \Villl example components exposed in 

accordance with some embodiments; 

[00591 FIG. 4 is an exploded view of a \VCD illustrating a battery and a flexible circuit 

which aJe configured to fit inside the housing of the WCD in accordance \Vith some 

embodiments; 

[0060] FIG. 5 is a perspective view of the flexible circuit of FIG. 4 in accordance with sorne 

embodiments; 

[006ll F1G. 6 is an exploded view of a \VCD vvith an alternative charging mechanism in 

accordance with some embodiments: 

[0062] FIG. 7 is a perspedive view of an alternalive design of a \VCD in accordance with 

some embodiments; 

[00631 FIG. 8 is an exploded view of the \VCD of FIG. 7 illustrating another alternative 

charging rnechanisrn in accordance with some embodiments; 

[0064] FIGS, 9A-B are example screenshots illustrating a user inte1face of a mobile 

application in accordance with so1ne ernbodirnents; 

[0065] FIGS. 1 OA-F are perspective views of a 'vvearahle computing device (WCD) 

according to one or more aspects of ihe disclosure; 

[0066l FIG. 11 is a cross section of a WCD according to another aspect of the disclosure; 

[0067] FIGS. 12A-E are vie,,vs of a WCD according to another aspect of the disclosure; 

[0068] FIGS. 13A-B are vie\VS of a WCD according. to another aspect of the disclosure: 

[00691 FIGS, 14A-C are views of a \VCD according to one or more aspects of the disclosure; 

[007ffl FIG. 15 is a perspective view of a base assembly and WCD according to one or more 

aspects of the disclosure: 
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FIG. 16A is a schematic vie\v of a WCD showing components used for identifying 

the \vearer of lhe \VCD; 

[0072] FIGS. 16B-C are perspective views of a skin surface according to one or more aspects 

of the disclosure; 

[0073] 

disclosure; 

[0074l 

[0075] 

FIGS. 17 A-Care perspective yjews according to one or more aspects of the 

F1GS. lSA-B are ernbodirnents employing the navigational fr~atures of the WCD; 

FIGS. 19A-D are various embodiments for controlling environments of a user 

according to one or more aspects of the disclosure: 

[0076] FIG. 20 is a perspective vinv of the hand of a user employing a t\vo -factor 

authentication technique according to one or more aspects of the disclosure; 

[0077] FIGS. 21A-D illustrate embodiments for charging according to one or more aspects 

of the disclosure; 

[0078] FIGS. 22A-B illustrate embodiments according to one or more aspects of the 

disclosure; 

[0079l F1GS. 23A-B illustrate vVCDs performing proxi1nity functions according to one or 

more aspects of the disclosure; 

[Ontm] 

disclosure: 

[00811 

[0082l 

FIGS. 24A-B illustrate gesture inputs according to one or more aspects of lhe 

FIG. 25 is a perspective vie,v of a \VCD 2000 employing a reset function; 

FIGS. 26A-C are views of a WCD including an LED indicator according to one or 

more aspects of the disclosure; 

[0083] FIG. 27 is Dow chart depicting a method of comrnunicating v,·ith a near field 

communication (NFC) device according to one or more aspects of the disclosure: 

[0084l F1G. 28 depicts a method of monitoring adivity according lO one or 1nore aspects of 

the disclosure; 

[0085] FIG. 29 depicts a 1nethod of determining ,vhether a user is weming gloves according 

to one or rnore aspects of the disclosure; 

[00861 FIG. 30 depicts a method of securing data onboard the \VCD according to one or 

more aspects of the djsclosure; 
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FIG. 31 depicts a WCD \Vith a pair of LED indicators disposed at an inward--facing 

portion of the \VCD; 

[0088] FIGS. 32A-C are alert embodiments according to one or more aspects of the 

disclosure; 

[0089] FIGS. 33A-C are sampling embodiments according to one or more aspects of the 

disclosure; and 

[009ffl F1G. 34 is a diagrammatic representation of a 1nachine in the exmnple fonn of a 

computer system within 'vvhich a set of instructions. for causing the machine to perform any one 

or 1nore of the methodologies discussed herein, 1nay be execmed. 

DETAILED DESCRIPTION 

[0091] The present disclosure describes a wearable computing device (WCD; that enables a 

,;vearable fitness monitor(s)/computer(s) which is suitable for prolonged usage with accurate 

results. The WCD can be in the form of a ring that can be \Vorn on the finger of a hurnan (or 

animal) user. Although the vVCD of the present disclosure is depicted as a ring that can be \vorn 

on the finger of a user. other shapes, designs, and frxrn factors can be utilized for the WCD. For 

example, the \VCD can be in the form of a wrist barn::L bracelet necklace, earring, or any other 

lype of vvearable accessory. In this regard, references to the finger of a user in the present 

application can be considered to apply to other portions of a human body depending on the form 

of the \VCD, such as wrist neck, eaL etc. 

[0092l The tem1 ''·coupled" as used herein means connected directly to or connected through 

one or more intervening components or circuits. Any of the signals provided over various buses 

described herein 1nay be tirne-1nultiplexed with other signals and provided over one or more 

common buses. Additionally, the interconnection between circuit elements or sothvare blocks 

rnay be sho,,vn as buses or as single signal lines. Each of the buses may aHemativdy be a single 

signal line, and each of the single signal ljnes may alternatively be buses, and a single line or bus 

might represent any one or rnon.: of a myriad of physical or logical 1nechanisrns for 

cornmunicatlon (e.g., a netvv'Otk) het\veen components. The present ernbodjments are not to be 

construed as limited to specific examples described herein but rather to include within their 

scope all ernbodirnents defined by the appended clairns. 
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FIG. 1A is a perspective view 100 of a WCD 110 illustrating an exterior windmv 120 

in accordance v,·ith sorne e1nbodi1nents, and FIG. 1B is a perspective vievv 102 of the \VCD HO 

of FIG. 1 A illustrating an interior windmv 130. 

[0094] As previously mentioned, it is recognized in the present disclosure that conventional 

wearable fitness rnonitors such as dip-on dev lees, \vristhands, or v,:atch-type rnonitors still often 

suffer from inaccuracy mainly because they lack constant and consistent ways to read from the 

body areas they ai1n to 1nonitor. It can also be an extra burden for the person to reme1nber and 

wear such conventional fitness monitors each time the person perform exercises in order to 

create an accurate history tracking the exercise activities. 

[0095] Accordingly, the present embodiments of the WCD HO can function as fitness 

monitors/computer which is suitable for prolonged usage so as to create accurate results. In 

addition or as an alternative to fitness monitoring, as will be discussed in more detail below, the 

vVCD 110 can function as a remote input device through. for example, gesture recognition. In 

some embodirnents, the WCD 110 can further function as a sleep rnonjtor, a heart rate sensor, a 

cardiac monitor a body temperature detector. or the like. It is noted that, for those embodiments 

,vhich can function as a cardiac 1nonitor (e.g., that measures eledrocardiogra1n (EKG)), il may 

be necessary to establish a closed loop (e.g., for the electrical measurement of EKG; across the 

heart. As such, in so1ne of those embodiments, a separate conductive pad can be coupled lO the 

WCD 110 so that a user can pinch the pad with fingers on an opposjte hand, 

[00961 Specifically, in some embodiments of the present disclosure, the \VCD 110 can be 

worn by the user (e.g., on a finger) for fitness, physical actjvity, biological data monitoring as 

,;vell as for gestural input or other suitable purposes. As shown in FIGS. lA and lB, the vVCD 

HO can include the exterior windo,,v 120 on its exterior wall for input/output data lrans1nission 

and reception, battery recharge, or status indication. The WCD 110 can also include the interior 

,virn.lm-v 130 on its interior wall for va.rious monitoring or sensing activities. The form facwr of 

the WCD UO allows jt to he vv·orn for prolonged hours wjth constant and consistent contact with 

lhe skin area, thereby creating a more reliable and ex.tended recording (e.g., as cornpared to 

aforernentioned conventional fitness monitors) of the user's fitness activjty, physical exercise, as 

well as health information such as heart rates and body temperatmeo More implementation 

details reganling the WCD HO are discussed belovv'. 

10 

Petitioner Samsung Ex-1004, 0823



[0097] 

PATENT 
Attorney Docket No.: 984SP1'100048US13 

FIG. 1C is a perspective vie\v of an alternative WCD design 112 of the WCD 110 of 

FIG. 1 A in accordance vvith some embodiments. As shown in FKL lC. the \VCD 112 includes a 

second exterior windo'vv 124 in addition to a first exterior \vindow 122. The two exterior 

,;vindows 122 and 124 can include spacing betvveen the two windows 122 and 124 so that the 

rnechanical strength of the housing structure of the WCD 112 may be stronger than that of the 

\VCD 110, vvhich is shmvn to include one single exterior ,;vindow 120. Further, in some 

ernbodirnems. radio antennas (e.g., Blndooth) or other sensitive circuitry can be positioned in 

the second exterior windcnv 124 away from the first exterior windmv 122 so that quality of 

reception rnay be improved. 

[0098] FIG. 2 is an abstract functional diagram 200 illustrating example components 'vYithin 

the \VCD (e.g., vVCD 110) in accordance \vith some embodiments. As shown in diagram 200, 

the WCD 110 can include a processor module 210, a plurality of sensor modules 220, a status 

indicator module 230, a power generation and management module 240, a communication 

rnodule 250, a rnernory 260, and miscellaneous modules 270 (e.g .. a real~time dock (RTC) 

crystal oscillator as illustrated in FIG. 2). The vVCD 110 can also include a battery module 280 

that provides electrical power for the \VCD HO. 1n some embodiments, the batlery 280 can be of 

a lithium-polymer type or a zinc--polymer type. It is noted that modules illustrated in diagram 200 

are frx purposes of facilitating a better understanding of lhe present ernbodirnents; other suitable 

rnodules may be included in the WCD UO and are not shown for simplicity. As used herein, the 

term "components" is considered to generally include any of the modules depicted and/or 

described in FIG. 2, as 'Nell as any other modules described herejn_ 

[0099] H is noted that the aforementioned modules are intended for purposes of enabling the 

present embodiments. rather than limiting. As such, a person of ordinary skill in the art vvill 

understand that the present disclosure covers apparent alternatives, modifications, and 

equivalents (e.g,, co1nbining or separating the modules) rnade lO the techniques described herein, 

For example, in sorne ernbodirnents, a portion of the communicatjon module 250 (e.g., the 

Bluetooth Chip as shown in FKL 2) can be co1nbined into the processor 1nodule 210. For anmher 

example, one or more modules herejn can be combined into one to form a system-on~the-chjp 

(SOC;. 

[OlOffl The processor module 210 can have generic characteristics similar to general purpose 

processors or may be application specific integrated circuitry that provides aJithmetic and control 
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functions to the WCD 110. The processor can he any type of processor, such as a processor 

rnanufacwred by Atmel, Freescale, Nordic Se1niconductor. Inte1((9, AMD®. or an ARM@ iype 

processor, The processor module 210 can include a dedicated cache memory (not shmvn for 

simplicity)o The processor module 210 is coupled to all modules 220~270 in the \VCD 110, either 

directly or indirectly, fix data and control sjgnal transmjssion. 

[01011 The memory 260 may include any suitable type of storage device including, for 

example, ROM, such as JViask ROM, PROJVL EPROM, EEPROJVI; NVRAM, such as Flash 

memory: Early stage NVRA .. M, such as nvSRAM, FeRAwL l'v1RAM, or PRAM, or any other 

lype, such as, CBRAM, SONOS. RRAM, Racetrack memory. NRAM, Millipede mernory, or 

FJG. Other types of data memory can be employed as such are available in the form factor 

desired. 

[0102] In addition to storing instructions which can be executed by the processor module 

210, the memory 260 can also store data generated from the processor module 210. It is noted 

that the memory 260 can be an abstract representation of a generic storage environment. 

According to some embodiments. the memory 260 may be comprised of one or more actual 

memory chips or modules. In sorne embodiments, lhe mernory 260 can fonclion as a ternporary 

storage (e.g., for finmvare updates, and/or for avoiding accidental malfunctions (such as so-­

called "bricking'')). 

[0103] In accordance Vv'ith one or more ernbodiments, the sensor modules 220 can jnclude 

various sub-modules for the vVCD 110 to pe1form different monitoring or sensing activities. A 

yjew 302 of the interior wjndow (e.g., window 130) of a WCD (e.g., WCD l JO) with ex.arnple 

components exposed is shown in FIG. 3B. As shown in the example of FIG. 3B, the sensor 

modules 220 can include a te1npernture sensor 320 a, a red light ernitling diode (LED) 320 b, a 

light sensor 320 c, and an infra--red LED 320 d, Among the sensors in the sensor modules 220, 

those sensors (e,g .. sensors 320 a-320 d) ,,vhich are directly related io biological sign monitoring 

can be configured and positioned in a way that js close to the skin (e.g .. facing the interior 

vvindov,' 130 of the WCD 110). Although not sho\vn in FIG. 3B for sirnphcity, the sensor 

rnodules 220 can further include sensors that are not directly related to biological sign 

monitoring; some examples of these sensors include accelerometers, gyros,x1pes" vibration, 

sensors (e.g., a rnagnetorneter or a digital cornpass), or other suitable sensors (e.g., for gesture 

recognition). The magnetometer can measure the strength and/or direction of a prevailing 
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magnetic field. In this regard, the magnetometer can he used during global positioning and/or 

navigation. In particular, the magnetorneter can be used lO measure a directional heading vvhen 

the WCD is in motion and can supplement position data 'vvhere the WCD is out of 

communication range. In one or more embodiments, the accelerometers in the sensor modules 

220 can detect movements in multiple (e.g., 3) dimensions or axes. The accelerometer can 

measure force of acceleration of the \VCD and can measure gestures performed by a user while 

,vearing the vVCD. In other examples, lhe accelerorneter can deted acceleration of the user while 

wearing the WCD. This can permit tracking of activity level, such as steps taken or number of 

laps svvrnn in a pooL 

[0104] The temperature sensor can be any type of sensor that detects temperature, such as a 

thermistor. PTC, NTC, etc. In another example" the temperature sensor can use IR light emitted 

from an object to calculate a surface temperature of the object in a manner clear to those of 

ordinary skill in the art. 

[{HOS] Together, the processor module 210 and the sensor rnodules 220 can enable the WCD 

110 to perform multiple functions including. for example, pedometer, sleep monitor (e.g., ,;vhich 

rnonitors sleep quality), bean rate sensor, pulse oxirnetry. skin (and in seled embodiments, 

ambient) temperature. In addition, some embodiments of the WCD 110 can further function as a 

gesture input device. In particular, the present ernbodi1nents recognize lhat lhe \VCD ] 10 can 

detect finger rnotfrms or gestures which may be difficult for conventional fitness sensors to 

detect, such as a tap, a snap" a knock on the table, and the like. In some embodiments, the \:VCD 

] 10 can utmze the accelerometer to rneasure the activity level (e.g., ann rnovernenO in 

conjunction vvith the measured heart rate to determine if the user is walking horizontally. 

running. swimming, or climbing slairs. Other activities can be identified by the WCD HO may 

include biking or sleeping. 

[0l06l In sorne ernbodirnents, lhe \VCD l l O can also be progra1rnned lO learn pa.rticulm 

gestures or physical exercise frorn the user using, for ex.ample, a training mode. For example. the 

user can instruct (e.g,, using a computer or a mobile device of the user) the vVCD 110 to emer the 

training rnode and perform the gesture or physical exercise; the WCD U0 can record the 

readings from the sensor modules 220, recognize patterns therefrom, and store the result in, for 

example the rnernory 260, so that such gesture or exercise can be recognized by the WCD 110 

after the training. The WCD 110 can be configured (e.g,, via a mobile application running on a 
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mobile device of the user) so that the recognized gestures can perform functions designated by 

the user, such as dicks, sv.;ipes, unlocks, or media player comrols. In one embodiment, lhe \VCD 

110 can include near field communication (NFC) chips so that certain functions (e.g., unlocking 

a smart phone) can be performed ,;vhen the \VCD 110 touches upon or otherwise be detected by 

another NFC device. ln some embodiments, the unlocking function of the WCD 110 can also 

unlock a user device (e,g., a phone) via the communication module 250 (e.g., Bluetooth) by the 

WCD 110 trnns1nitling a proper unlock code. 

[0107] Moreover, the WCD HO can function as a key or a control device for keyless access 

lO ho1ne, automobile, or other suitable user authentication processes. The \VCD ! 10 can also be 

integrated with games and game consoles so that it can function as an input device to those 

games and consoles, In some embodiments, the \VCD 110 can be adapted for use in medical and 

home health monitoring, or as a transpo1tation safety device (e.g,, that broadcasts emergency 

messages to relevant authorities). Additional examples of sensors/functionalities of the \VCD 

110 can include an inertial measurement unit (EvlU) (e.g., for more complex gesture recognition, 

a near~infrared (NIR; spectrometer (e,g., for measuring light absorption and deriving blood 

glucosetblood alcohol/CO2 content), a Galvanic skin response sensor (e.g., for measuring 

S\veat/nervousness), an electrocan:liogram (ECG or EKG;, and so forth. 

[{HOS] ln some embodiments, the processor module 210 can determine fo.g., based on 

identified physical activities, routine pattern, and/or time) a frequency at which one or more 

sensors in the sensor modules 220 should operate. Because it is recognized in the present 

disclosure that the heart rate of a hurnan being typically does not vmy too widely (e.g., beyond a 

ce1tain percentage of what has been previously measured;, in some embodiments, the vVCD 110 

can automatically adjust the sensor modules 220 (e.g., lO slovv dovvn; so as to save pmver. More 

specifically, some embodiments of the WCD 110 can include a phase-locked loop or logic to 

predid the pulse width by determining lmver and upper ranges in vvhicb the heart rale is 

predicted to be, thus only pmvering up the sensor rnodules 220 at the time of the predicted 

heartbeats. For one ex.ample, if the \VCD HO ddennines that the user is at sleep (e.g., based on 

the heart rate, the body temperature, together with the movements detected by the accelerometer 

and/or the vibration detector), the \VCD 110 can slow down its heart rate detection frequency 

(e.g., frorn ] rneasurernent per second to 1 measurement per 10 seconds) and skip the 

measurement of several heartbeats because it is unlikely that the heai-t rate \Vil! change drastically 
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during that period. Conversely, if the WCD 110 determines that the user is performing a high 

intensity physical exercise. the \VCD HO can increase ihe frequency of rnonitoring and 

recording of the sensor modules 220. 

[0109] In accordance with one or more embodiments, the \VCD 110 also includes various 

rnodules coupled to the processor module 210 for, by 'Nay of example but not limjtation, 

input/output data transmission" battery recharge, or status indication. A vievv 300 of the exterior 

,vindow (e.g .. windovv 120) of a \VCD (e.g .. WCD 110) ,,viih example components exposed is 

shmvn in FIG. 3A As shmvn in the example of FIG. 3A, the modules configured to face the 

exterior v.;indcl\v 120 of the WCD 110 can include parts fn11n the status indicator 1nodule 230, the 

power generation and management module 240, and the communication module 250. 

[01101 Specifically, one embodiment of the \VCD 110 includes the status indicator module 

230 coupled to the processor module 210 to indicate various statuses. In some embodiments, the 

status indicator module 230 includes a light emitting diode (LED) 330, such as shown in FIG. 

3A. The LED 330 can be a single red/green/blue (RGB) LED. In other embodiments. the status 

indicator module 230 can include other suitable types of indicator devices including" for 

example, a single color LED, an electrophorelic ink (or "e-ink") display, a persistem display, or 

the like. In accordance with some embodiments, the WCD 110 can utilize the indicator module 

230 (e.g., via the ROB LED 330 through the exterior windo,v 130) to visually cornmlrnicate 'Nith 

the user. For example, a red color can be displayed (e.g., for a predetennined period of time) by 

the LED 330 that the \VCD 110 needs to be recharged, and a green color can be displayed to 

indicate that the WCD 110 is fully charged. For another example, a blue color can be displayed 

,;vhen the communication module 250 is in use. In one or more embodiments, the user can 

program a fitness goal (e.g .. a tmget heart rate) to lhe \VCD ! rn so that, for example, a green 

color can be displayed when the heart rate is belmv the target, a yellow color can be displayed 

,vhen the ta.rget is reached, and a red color can be displayed when the heart rnle is above a certain 

percentage of the set tmgeL Some ernbodjments of the WCD 110 include the cornrnunication 

module 250 1{X v.;ireless dala transmission. Pariicularlv. in sorne ernbodirnents. the ... / / 

cornmunicatlon module 250 includes one Bluetooth chip and a Bluetooth antenna 350, such as 

shown in FIG. 3A. One or more embodiments of the \VCD 110 also provides the capability of 

storing activity log.s (e.g., in the memory 260). More specifically. fitness activities, exercise 

histories, as well as recorded biological signs such as heart rate and body temperature, can be 
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stored onhoan:l in the memory 260 of the WCD 110. Each data entry in the activity logs can be 

time-sta1nped using, for example, an onboard real-time dock (e.g., ,,vhich 1nay be included in 

miscellaneous modules 270), For power saving and other purposes, the activity log can be 

downloaded (e.g .. via the communication module 250) when requested by the user. In other 

embodiments, the activity log can be pushed (e.g., via ernail or other suitable means) by the 

\VCD 110 to a user device at a time designated by the user. In some embodiments. the memory 

260 can store up to a full vveek worth of activity logs. 

[0111] The WCD 110 can include the power generation and management module 240 for 

recharging the battery 280 and for providing electrical power to various 1nodules 2W-270 in the 

\VCD 110, Particularly, in some embodiments, the power generation and management module 

240 includes one or more concentrated photovoltaic (CPV) cells 340. such as shown in FIG. 3A. 

The CPV cells 340 can be high--efficiency tandem solar cells and can be attached on the flexible 

printed circuit (e.g., circuit 415, 515). Because the small form factor of the embodiments of the 

WCD 110, CPV cells 340, which can absorb more light energy from a wider spectrurn of light 

than the traditional solar cells, are used. In some embodiments, multiple (e.g .. 3) CPV cells 340 

can be configured in series lO provide sufficiem voltage and/or crnTent for cha.rging lhe batlery 

280. 

[01 l 2] According lO some embodiments, lhe \VCD can include one or rnore sensing or 

imaging devices that can be any type of device capable of detecting electromagnetic radiation, 

such as visible light, IR. NIR. UV. de. In one example, the device is an imaging device, such as 

a CM OS or CCD carnern. 

[0113] According to some embodiments, the \VCD 110 can be placed or docked into a 

charging station for recharging. 

[0114] In some embodiments, the pmver generation and management module 240 can 

include electrornagndic induction charging coil so thai a \VCD (e.g., ring 610) can be charged 

using an inductive charger. FIG. 6 shcJ\vs an exploded vie\v 600 of such alternative ernbodirnent 

of \VCD wiih the inductive chmging mechanisrn including ihe charging coil 640, as well as 

battery 680, housing 612, and rigid-Hex PCBA 615. However, it is noted that there may be a 

need to manufacture the inductive charging coil 640 in different sizes that con-espond to different 

ring. sizes. Further, it is noted that the efficiency of the electromagnetic induction charging 

mechanism may be adversely affected by the adoption of a metallic housing. Additionally or 
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alternatively, to avoid multiple sized coils mounted to the edge of the ring, the coil can be placed 

on the inner or omer sides of the ring by positioning ihe coil beneath a v,·indovv in the rnetal 

housing of the ring. 

In order to achieve optimal power management of the \VCD, one or more of the 

cornponents can be selected to rninirnize power usage. For exarnple, a processor, rnemory, or any 

other component can be selected based on rated pmver usage. In one example. it may be 

desirable to select co1nponents that drn.,v current on the order of microa1nps in order to extend the 

battery life of the WCD and to allow the WCD to perform health/activity monitoring functions 

betvveen charging sessions. 

[01 Hi] In still some other alternative embodiments, the po\ver generation and management 

module 240 can include thermoelectric generator (TEG) modules so that a \:VCD (e.g., vVCD 

710, 810) can be charged by the difference between the body temperature and the ambient 

temperature. FIG. 7 is a perspective view 700 of such alternative design, and FIG. 8 is an 

exploded view 800 of the WCD TIO of FIG. 7. Also shown in FIGS. 7 and 8 is an alternative 

design of the housing for the \VCD where the ring includes an outer ring 812 a. an inner ring 812 

b, and insulators 814 a and 814 b. Ho,,vever, il is noted thai utilizing TEGs for cha.rging lhe 

battery may be less than ideal since the difference bet\veen body temperature and ambient 

lernperniure might not be great enough to folly charge the battery, and that in many occasions 

(e.g .. , during sleep), the ternperature difference needed for TEG to generate electricity rnay 

quickly disappeaT (e.g., since the \VCD 710, 810 may be covered inside the comforter). 

[OU7l The battery can be any type of battery, such as a rechargeable battery. The battery can 

be a thin, flexible lithium ceramic chemistry battery. In another example, the battery can be a 

circular forrned lithium polyrner or lithium ion baltery. The battery can provide po\ver to any of 

the components described above. In one example, the battery can be a lithium cell integrated 

direclly with the flexible PCB described above. Olher implementations can integraled the batlery 

directly onto the housing to reduce the volume of space taken up by battery packaging. 

The WCD can also include one or 1nore polymer or piezo acwators for providing 

appropriate haptic or physical feedback and alerts to a user while the user is wearing the ring. 

The piezo actuator can also provide audible feedback to a user. 

[Oll9l /\s previously rnentionerL the WCD l 10 can he used vv·ith a software application (e.g., 

a mobile phone application for the Apple iOS or the Google Android OS) \vhich can run on the 
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user's computing device (e.g., a mobile device such as a smart phone). Specifically, the soft\vare 

application can facilitate the 1nobile device of the user to couple io the WCD l 10 (e.g., via the 

communication module 2.50) for data communication, such as dmvnloading activity logs, 

changing configuration and preferences, training the \VCD. The software application can also 

generate a user interface showjng the results or readings frorn the health and fitness tracking 

performed by the \VCD 110. FIG. 9A is an example screenshot illustrating such user inte1face 

WOO displaying fitness monitoring readings in accordance v.;ith some ernbodimems. 

[0120] Further, the WCD 110 can be used for gesture input, and the software application can 

facilitate the user to customize gesture input and control. FIG. 9B is an exa1nple screenshot 

illustrating such user inte1face 1100 displaying sensor readings (e.g., for calibration purposes) in 

accordance with some embodiments. In one or more embodiments, the \VCD 110 can also be 

used directly 'vYith other Bluetooth enabled devices such as electronic locks or keyless car entr:,,. 

In other examples, the \VCD 110 can also control other devices via a smartphone and other 

\Vireless LAN enabled devices such as horne autornation systems. 

[01211 FIG. 3C is a vie\v 304 of t\VO exterior vvindows of an alternative \VCD (e.g., \VCD 

112 of FIG. 3C; with exa1nple co1nponents exposed in accordance vvith so1ne e1nbrnfonents. The 

components 330,340, and 350 shown in FIG. JC function similarly to those components 

described in FIG. 3A. Hmvever, some components (e.g .. antenna 350) can be positioned io face a 

different exterior wjndov,i than the exterior '..V indow the rest of the components face. This may 

increase the mechanical strength of the housing structure of the ring, and/or may reduce signal 

interference among the components. 

[0122] FIG. 4 is an exploded vie\v 400 shmving an exemplary \VCD 410 (e.g., \VCD 110) 

illustrating a battery 480 and a flexible circuit 415 vvhich are configured to fit inside a housing 

412 of the WCD 410. It is recognized by the present disclosure that a human being's finger can 

come in various different sizes and so should the \VCD 410. In order io reduce the cost of 

manufacturing djfferent sizes ofprinted circuits, in some embodiments, the rnodules 210-270 (of 

FKL 2) are fonned on a flexible or rigid-flex printed circnil ff PC) board, an exa1nple 500 of 

which is shcJ\vn as FPC 515 in FIG. 5. In particulm, one or rnore ernbodirnents provide that the 

FPC 515 and the battery 480 are not specific to a ring size, and that the same circuitry and/or 

battery can fit a multitude of sjzes. 
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According to some embodiments, the WCD 410 provides a desirable form factor for a 

user to \Vear it for a prolonged period of lirne. The edges and the shape of the \VCD 410 can be 

configured in a \vay that is comfortable and ergonomic: for example, the finished parts of the 

embodiments are to be free from buns and sharp edges. The material ,;vhich forn1s the housing 

portion of the WCD 410 can include rnedkal grade metallic alloys that reduce the likelihood of 

allergic reactions. Examples of the housing material include stainless steeL tungsten carbide, 

faaniurn alloy, silver. plaiinwn or gold. 

[0124] In the examples slmwn in FIG. 4, the U--shape of the ring housing 412 allmvs for the 

flexible PCB 415 lO be insened imo the edge of the \VCD 410. The vvindov,·s (e.g., windows !20, 

130) on the \Valls of the WCD 410 can align 'vYith the operating circuitry to allow, for example, 

battery charging" Bludooth connection, and user feedback LED/micro display on the outer wall, 

and biological feedback sensors (e.g .. pulse oximetry, temperature sensor) on the inner \valL In 

one or more embodiments, the \VCD 410 can be completely sealed using potting epoxy. The 

sealing epoxy can be transparent to allow light to pass through for the CPVs and sensors. 1n 

some embodiments, the \VCD 410 can be potted with two different compounds. In these 

ernbodirnems, the body of the WCD 410 can be filled v.;ith clear rnateria l, and the edge of the 

WCD 410 can be filled with an opaque material so that different colors can be incorporated (e.g .. 

as a decorative element). It is noted that sealing the assembly using potting epoxy can also bring 

the additional benefit of making the WCD 410 cornpletely or almost completely waterproof as 

well as increasing the structural rigidity of the vVCD 410. 

[Ol25l 

[0126] 

Internal Housing/External Potting 

FIG, 12A is a perspective view and FIG, lOB is a side view of a \VCD 1200 

according to one or more aspects of the disclosure. The WCD 1200 can be in the shape of a ring 

and can be worn on any of the five fingers (including the thumb) of (typically) a human user. In 

this regard, the vVCD 1200 can define an interior diameter di and exterior diameler d2. The 

interior diameter di can be defined as the distance between opposing points on the interior 

surface of the ring, v,·ith the interior surface being the ponion of the WCD facing the finger of a 

user while the device is \Vorn by the user. The interior surface of the WCD can generally define a 

finger space for receiving the finger of the useL The exterior diameter .-.h can be defined as the 

diameter betv,:een opposing points on the exterior surface of the ring, with the exterior surface 
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being the portion of the WCD opposed to the interior surface and facing a,.vay from the finger of 

the user. 

[0127] The interior diameter di and exterior diameter dJ can be any size to accommodate any 

finger size, In one example, {_his detennined by di plus a thickness of any components and/or 

flexible circuit hoards disposed within the WCD. Additionally, although depicted as bejng 

circular, the finger space of the \VCD 1200 can be any shape, such as ovular, elliptical, or the 

like, lO accorrunodate users vvith atypical finger profiles. In these examples. the di1nensions of 

the interior and/or exterior diameter may be measured according to other variables, such as 

length, \vidih, major diarneter, minor diameler, etc By vvay of non-lilniting example, the \VCD 

interior diameter di (the diameter generally defining the ring size) can be in an approximate 

range of 12 mm to 24 mm so as to accommodate finger sizes ranging from a small child to a 

larger adult, and on any acceptable finger, including the thumb. The exterior diameter ch can also 

be any reasonable size or shape, and can define an approximate range of between 18 mm and 30 

nun. Uke\vise, the thickness between diarneters d1 a11d d;,can vmy wjdely, hut can typically 

reside in an approximate range of 1.5 mm to 3 mm, The width \VR of the \VCD along the 

direclion of finger extension (finger longitudinal direction) is widely variable, and can be 

selected, in part to accommodate internal and external components. In a non -limiting example, 

lhe width \VR is in a range of approximalely 3 rnrn to 8 nun. 

[0128] The WCD J200 can include an overall housing 1210 that jncludes an internal housing 

1212 and an external potting or encapsulam 1214. Together, the internal housing 1212 and 

external potting ] 214 combine to form the overall forrn factor of the WCD 1200, in addition to 

providing a housing for one or more electronic components stored within the housing 1210 of the 

WCD 1200, as ,vi11 be described in greater delail below. 

[0129] The internal housing 1212 can be formed of any material, such as a nonconductive 

rnaierial, a conductive malerial, a fr~rrous rnaierial and/or a nonfr,ffous metal, cornposiie material 

(e.g. carbon-fiber and/or glass fiber composite) a dielectric rnaterial, or a combination of any of 

lhe above. In one example, the material of the inner housing 1212 is conductive and nonferrous. 

such as aluminum, titanium, or stainless steel. In other exarnples, the internal housjng. can be 

formed of a polymer, such as plastic, The external potting 1214 can be formed of any material, 

solid or gelatinous, that ca11 provide resistance to shock and/or vibration and can prevent 
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moisture and/or debris from entering the housing 1210 of the WCD 1200, such as silicone, 

epoxy, polyester resin or any other polyrner. 

[0130] In one example, the external potting 1214 can be transparent. In this regan:l, the 

transparent external potting can allow electromagnetic radiation, such as visible, IR, or UV light 

sources from inside the housing 1210 to pass through the external potting 1214 wjthout the need 

of a window or discontinuity in the external potting 1214 and without changing the optical 

properties of the radiation. In lhe same vein. electrornagndic radiation sources. such as visible, 

IR, or UV light external to the housing can pass through the external potting 1214 and can he 

detected by, sensed by, or fall incident upon internal components of the \VCD !200 without ihe 

need for a windmv or discontinuity in the housing and without changing the optical properties of 

the radiation. In another example. the external potting 1214 can be tinted. The tint can be 

cosmetic and can prevent the internal components of the \VCD to be visible by the user. In this 

regard, depending on the tint, optical properties of light passing therethrough may be slightly 

changed. For ex.arnple. certajn colors of the light can be filtered and can result in decreased 

power transmission. The above description regarding external potting 1214 can be applied to any 

of the pottings described below. 

[0131] The internal housing 1212 can define a windmv 1216. In one example, the internal 

housing is formed of a 1naterial that co1nplelely or partially prevems light (or other 

electrornagnetic radiatjon) from passjng through the internal housing 1212. In this regard, the 

internal housing 1212 can define the vvindow 1216 to allow for such radiation to pass through the 

housing 1212. As shmvn, the Vv'indcJ\v 1216 can be generally elliptical-shaped, but can he any 

other suitable shape according to other examples, such as rectangular, circular, ovular, etc. Since 

lhe windo,,v 116 is defined by the internal housing 1212, the windo,v 1216 can face the finger of 

the user while the user is wearing the WCD 1200, which can provide many advantageous 

features and implernentations, as will he described in greater detail helo\v. 

[Ol32l FIG. lOC is a front yjew of the WCD and FIG. 10D js a cross section of the WCD 

1200 along the line A-A of FIG. lOC. As shovvn, the internal housing 1212 can have a generally 

U-shaped internal surface 1212 a to accornrnodate one or more jnternal components and can 

define a pair of flanges 1212 band 1212 c. The external potting 1214 can extend bet\iveen the 

flanges 1212 h and 1212 c of the internal housing to provide an internal space 1220 to 

accommodate one or more components. By virtue of the external potting 1214, the internal space 
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1220 defined by the internal surface 1212 a and the external potting 1214 can he hern1etically 

sealed, thereby preventing debris, dust, 1noisture, or any other umvamed fluids or 1naterials from 

interacting with the internal components of the WCD 1200, Although not depicted, the internal 

components can reside within the internal space 1220, and the external potting 1214 can be 

disposed irnrnediately atop the components to provide the seal. 

[01331 FIG. lOE is a perspective vievv of the internal housing 1212 without external potting 

] 21A As shown, lhe in tern al surface 1212 a defines a genernll y U-shaped surface for receiving 

the components. 

[0134] FIG. lOF is a perspective view of the internal housing !212 with a portion of the 

external potting 1214 removed and showing one or more components 1230 and printed circuit 

board (PCB) 1240. The components and PCB can be constructed as Hex circuits, thereby 

allmving the components 1230 and PCB 1240 to be geometrically configured ,.vithin the ring 

shaped internal space 1220. The PCB 1240 can be any type of flexible material clear to those of 

skill, such as polyjmide, PEEK, etc. Additionally, the PCB could be rigid-flex 'Nhereby panels of 

RF4 are connected together ,;vith a flexible substrate. 

[0135l As sho\vn. the PCB 1240 and the cornponems 1230 can be disposed vvithin the 

internal space 1220 generally defined by the internal surface 1220 a and the flanges 1220 b--c. 

The PCB 1240 can define one or rnon.: folding regions ] 242 that allow· the PCB ] 240 to conform 

to the circumference andior perimeter of the internal surface 12] 2 a. The PCB 1240 can ex.tend 

around at least a portion, or up to an entire circumference, of the internal surface 1212 a. In one 

example, the size of the internal diameter di of the WCD can determine the portion of the 

internal surface 1212 a a.round which the PCB 1240 extends. Illustratively" for a larger ring size 

and a larger internal diameter d1. the PCB 1240 can extend only a portion (an arc) of the overall 

circumference, \vhile for smaller ring sizes a greater portion (arc) of the circumference can be 

employed to accornrnodate PCB 1240 and the internal components 1230. The adjacent portions 

of PCB can form an arc angle therebetween by virtue of the fiJ!ding regions disposed 

lherebetween. a Uo,,ving for the PCB to be confrxrn to the internal surface 1212 a. 

[0136] 

[01371 

External Housing/Internal Potting 

FIG. 11 is a cross section of a \VCD 1300 according to another aspect of the 

djsclosure and illustrative ernbodirnents. In this exarnple, the WCD 1300 includes a housjng. 

1310 that includes an external housing 1312 and an internal potting or encapsulant 1314. The 
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external housing 1312 includes an internal surface 1312 a that has a generally C-shaped cross 

section-but alternale cross section shapes. such shapes \Villl an external notch or groove. The 

external housing includes flanges 1312 b-c that extend tmvard each other, beyond portions of the 

internal surface 1312 a" to define a partially enclosed internal space 1320. In an assembled state, 

the WCD 1300 can jnclude a battery 1330, a PCB 1340, and components 1350, which can be at 

least partially or completely disposed within the partially enclosed internal space 1320. The 

internal potting 014 can extend betvveen the flanges 13!2 b-c and can seal the panially enclosed 

internal space 1320. The components can be encapsulated by the internal potting 1314. The PCB 

1340 and co1nponents ] 350 can extend along an inner circurnference of the internal surface 1312 

a. 

[01381 Illustratively, the external housing 1312 can be formed of the same mate1ials as the 

internal housing 1212 described above, and the internal potting 1314 can he formed of the same 

materials as the external potting 1214 described above. As also described above, the internal 

potting 13]4 can be transparent and the external housing 1312 can define one or rnore windows 

according to one or more aspects of the disclosure. 

[0139l F1G. 12A is a cross section of a \VCD according to another aspect of the disclosure 

and illustrative embodiment. In this example, the WCD 1400 includes a housing 141R internal 

surface 1412 a, an imernal or external housing 1412, an internal or ex.lemal pmting 1414, an 

internal space 1420, a battery 1430, a flexjble circuit 1440, and one or more cornponents 1450. 

This example is similar to the examples described above vvith respect to FIGS. 10 and 13" except 

the addition of a stiffener element 1442 and the flanges 1412 b-c extend further into the space 

1420 tmvard one another such that the flanges 1412 b-c overlap with the stiffener element 1442. 

[0140] FIG. 12B is a perspective vie,,v of the PCB and stiffener elernent of F1G. 12A. As 

shown in FIG. 12B, the stiffener element 1442 extends beyond an overall ,vidth w of the PCB 

1440 and ex.tends wider than a distance between flanges 1412 b-c. The stiffener element is 

djsposed behveen frJlding regions 1444. The PCB 1440 can include one or more stiffener 

elements 1442 attached thereto, and the ele1nents !442 can be disposed periodically (in sepa.rnted 

intervals) along a length l of the PCB 1440. As shown in FIG. 12C, the stiffener element 1442 

can be disposed underneath the flexible circuit 1440, e.g., on a face of the flexible circuit 1440 

opposed to the face on which the components 1450 are disposed, and can he permanently or 

semi--permanently attached thereto. The stiffener element can be implemented in any of the 
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configurations described, and in particular, with either the internal housing/external potting 

a.rrangemem or lhe exienrnl housing/internal potting arrangement. 

[0141] The stiffener element 1442 can be formed of any material, such as polyamide or thin 

FR4, depending on construction of the PCB 1440. In particular, the material of the stiffener can 

be chosen to be more or less flexible than the PCB 1440. In one example, the stiflener elernent 

1442 can be a polyamide stiffener disposed on a back surface of a flexible PCB. In another 

example, the stiffener elernent 1442 can be FR4 and can be substantially flush with respect io the 

flanges 1412 h--c. In this regard, the stiffener element can extend substantially the distance 

betvveen flanges 1412 b-c and may not deform upon insertion imo the space 1420. The stiffener 

element can include surface features disposed on an edge thereof, with the edge facing one of the 

flanges 1412 b-c, The surface features can include a smvtooth profile (e,g .. intersecting straight 

lines at acute angles\ or any other type of feature capable of providing an interference fit 

between flanges 1412 b-c, 

[0142] FIG. 12D shcJ\vs a cross section of the WCD at a point in time during 

assembly/manufacture when the PCB 1440 is being inserted into the internal space 1420 and 

prior to the application of poU.ing 1414. As shovvn, the stiffener !442 contacts the Danges 1412 

b-c of the housing 1410 by virtue of the ,.vidth 'vV of the stiffener element 1442. Upon an 

application of force, lhe PCB 1440 and stifl(~ner 1442 assembly can be inserted into the internal 

space ]420. In this reganL the stiffener element has a predetermined flexibility that allows for a 

certain amount of flexion, as shmvn in FIG, 12n The flexion allmvs for the flexible circuit 1440 

to be inserted within the internal space 1420 and can prevent the flexible circuit 1440 from being 

removed or from accidentally falling out once inserted, In this regard, the flexible circuit 1440 is 

held in place ,vithin lhe space 1420 by virtue of the ,,vidlll of ihe stitfoner element 1442 and the 

distance between the flanges 1412 b--c. Once inserted, the potting 1414 can be applied free of the 

concern of improper positioning of the flexible circuit 1440. 

[0l43l FIG. l 2E is a cross section of the WCD of after a potting material 1414 has been 

applied subsequem to the \VCD of FIG. 12D. 

[0144] 

[01451 

Inner/Outer Bands 

FIG. 13A depicts a perspective vie,v of a \VCD 1500 according to another aspect of 

t.be disclosure. In this example, the WCD includes a housing 1510 that includes an internal 

housing 1512 and an external housing 1514. The internal housing 1512 can be similar to the 
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internal housing described above \Vith respect to internal housing 1212, and the external housing 

can be similar io the external housing described above v,·ith respect to external housing 1312. 

The internal housing 1512 can include one or more windmvs 1516 that can allow 

electromagnetic radiation (cog, visible and near-visible light) to pass therdhrough, allmving it to 

fall incident upon components disposed within the housing 1510 and allowing EM radiation 

sources (e.g. visible light RF, IR" etc.) within the housing to exit the housing, 

[Ol46l F1G. 13B is an exploded vievv of the \VCD 1500. As shown, the WCD can include 

internal housing and external housing 1512 and 1514. The WCD can further include a PCB 1540 

and components 1550. Once the housings 1512-1514 are assembled and the PCB 1540 and 

components 1550 are assembled within space defined between the housings 1512-414, potting 

layers 1502 and 1504 can be applied to seal the \VCD at both sides thereof to ensure a secure 

seal. 

[0147] 

[0148] 

Inner/Outer Bands 'With U Shaped \Vindmv 

FIG. 14A js an exploded view of a housing H.ilO and a PCB of a WCD according to 

one or more aspects of the disclosure. The \:VCD 1600 comprises a housing 1610 with an integral 

inner vva11 and ouier wa11 l612 and 1614. The housing can be made of any material, such as any 

material described above with respect to the internal/external housing structures. In this example, 

lhe inner and outer vvalls HiU, 1614 each define a v,·indow in the shape cutaway portions 1616. 

The cutaway pmtfrms are bounded on three sides by the walls 1612 and H.il4 and unbounded at 

the other side thereof The cutaway portions 1616 can be aligned ,;vith one another to ensure 

transmission of radiation intoiout of the housing H.ilO. The space 1620 betv,:een the jnner and 

outer walls 1612, 1614 can receive a PCB 1640, battery. components, etc. 

[0149] FIG. 14B is a cross section of FIG. 14A along line B-B. As shown, ihe inner and 

outer walls 1612, 1614 are directly connected by a floor 1618. The space 1620 is defined by the 

space betvveen the inner and outer \Valls 1612, 1614 and lhe floor 1618. 

[Ol5ffl FIG. l 4C is a perspective view of the WCD with potting material 1630. As described 

above, lhe PCB, battery, and components can be disposed vvithin the space. Once disposed 

therein, a potting. 1630 can be provided atop the cornponents and within the cutaway portion 

16160 The potting 1630 can be transparent to allow for transmission of light through the cutaway 

portions 1616. 
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FIG. 15 is a perspective vinv of a base assembly 1750 and WCD 1700 according to 

one or rnore aspeds of the disclosure. As shown, the vVCD 1700 is in the shape of a ring and the 

base assembly 1750 includes a post 1754 for receiving the ring. The post 1754 can be cylindrical 

and can be sized and shaped according to an internal diameter of the \VCD in order for the \:VCD 

to be received on an external surface of the post. The first opening 1752 of the base assembly 

1750 is formed on a portion of the post 1754 such that when the \VCD 1700 is stored on the 

post, lhe second opening 1712 can be aligned v,·ith the first opening 1752 to ensure aligmnent of 

the CPV and the concentrated light source. The base assembly can receive/transmit pmver and/or 

data via ex.lemal input/output 1795, vvhich can be a DC povver inpm, a USB input connedion or 

any other acceptable connection/form factor. 

[01521 In some examples, the vVCD can be adapted to uniquely identify the wearer of the 

WCD using, for example biometric features unique to the user. 

[0153] FIG. 16A is a schematic view of a vVCD 2100 shmving components used for 

identifying the wearer of the WCD. As shown, the WCD 2100 can include one or more infrared 

illumination sources 2110 and an infrared CMOS imaging device 2120. The finger 2190 can 

extend through the finger space of the \VCD and the IR source 2110 can illuminate a portion of 

the skin of the finger 2190. The IR CtvlOS imaging device 2120 can receive light that has been 

reflected fn11n the skin surface and produce an image of the skin of lhe finger 2190. As shov,·n, 

the IR source 2110 and the imaging device 2120 are positioned near the interior surface of the 

\VCD, e.g., the surface facing the skin of the finger. The IR illumination can pass through a 

window provided on the interior housing or can pass through a transparent potting material. 

[0154] During the imaging process. the \VCD 2100 can be rotated about an axis passing 

lhrough lhe center of the finger space and along the longitudinal direction of the finger. In this 

regard, the imager 2120 can capture a larger s,.vath of the skin surface than if the WCD 2100 

,vere held slationary v,·ith respect to lhe finger during the irrrnging process. 

[Ol55l At the time of first use, or any tirne thereafrer, the user can generate a reference 

capillary map in order to identify himself/herself as lhe authorized user of the vVCD. As 

described above and illustrated in FIGS. 16B-C, the user can rotate the WCD around the finger 

to capture image data of an analyzed section of skin 2192 and on or more capillaries 2194 of the 

user currently wearing the WCD. The image data can correspond to an overall analyzed section 

of the skin 2196 of the wearer, The image data of the capillaries can be used to generate a 
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reference capillary map of the wearer, which can be stored in the memory, such as flash memory 

or EEPROM, of the \VCD. 

[0156] When the same user puts the WCD on his or her finger after generation of the 

reference capillary map, the \VCD can capture image data of the \vearer's skin surface that can be 

cornpared to the reference capillary rnap stored in the memory. In this regard, the user need not 

rotate the device around the finger. Instead, the \VCD can compare a subset of the gathered 

image data to a corresponding subset of reference capillary map. If there a malch, \vilhin a 

predetermine error tolerance, the \VCD can uniquely identify the wearer as an authorized user of 

lhe \VCD and as the unique individual who generated the reference capillary 1nap. Once 

authorized, the wearer can have access to certain functions, features, data, or other content that is 

not othenvise available ,;vithout authorization. In another example, the identification can be a 

step in a transaction or other type of authorization, such as an electronic payment, bank 

transaction, etc. If the gathered data does not match the reference capillary map. then the user 

rnay be prevented from accessjng ce1tain features on the WCD. 

[01571 Illustratively, the comparison process bet\iveen sensed capillaries and some or all of 

the capilla.ry map can be irnplemenied using basic pattern recognition algorithms (processes) 

instantiated in the electronics of the WCD, Such processes can rely on edge detection and similar 

lechniques that should be clear to lhose of skill in ihe art and can be sourced from vmious 

cornmercial vendors of hiornetric recognjtion software. 

[01581 In another example, the illumination can include NIR illumination and can project 

radiation into the skin oftbe finger. The reflected N1R i11urnination can then be analyzed to 

detennine one or more characteristics of the blood, such as blood alcohol levels, blood glucose 

levels, and blood oxygenation levels. In lhis regmd, the \VCD analyzes lhe reflected radialion to 

identify wavelengths that were absorbed from the projected radiation by the blood of the user. 

Techniques and processed used in conjunction v.;ith co1rnnercial1y available venous oximeters 

(for example) can be employed to underta.ke certain readings. 

[0159] FIG. 17 A is a perspective view of a user employing ECG 1nonitoring according to 

one or more aspects of the disclosure, In this example, the user can \vear the WCD 2200 on a 

first finger 2210 of first hand 2220. and can touch a second finger 2230 of a second hand 2240 to 

an exterior surface of the WCD 2200. This can provjde an electric pathway 2250 through the 
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body, as shmvn in FIG. 17R allmving for the transmission of electrical current bet'vveen distant 

portions of the body. 

[0160] FIG. 17C is a perspective vie\v of a WCD that can employ ECG monitoring 

according to one aspect of the disclosure. In this example. the \VCD 2200 includes an 

internal/external housing 2250 with a conductive pad 2260. The conductive pad 2260 can be 

electrically isolated from the external/internal housing 2250 of the \VCD, thereby providing 

distinct and isolated dedrical contacts on the vVCD. The interna1/ex.lema1 housing 2250 can be 

in electrical communication with the first finger 2210 of the first hand, while the conductive pad 

2260 can be in electrical cornmunication v.;ith the second finger 2230 of the second hand. In this 

regard, an electrical path 2250 is formed through the respective hands 2220, 2240 and through 

the rest of the user's body, particularly through the chest. In this regard, the \VCD can take 

various electrical measurements of the user, such as ECG. The ECG measurement can include 

measurements of the various vvaveforms, such as P-U waveforms. The \VCD can store such ECG 

data in a memory and/or can communicate the data to a wirelessly connected mobile device. In 

another example, the \VCD can employ electrically isolated internal and external housings, such 

as those described above. In this regard, lhe conductive pad 1nay not be utilized, and the user can 

wear the WCD on a first finger and apply the second finger anywhere on the external housing. 

[0161) The vVCD can also serve as a monitor for those who are 1nobifay impaired or who are 

prone to falls, such as disabled persons andior retired persons. The accelerorneter onboard the 

\VCD detect a fall of the user via a sudden change in acceleration data. The \VCD, in conjunction 

with a rnobi le device and/or one or more base stations positioned mound the horne of the user, 

can detennine the position of the user within the house. For example, the mobile device can 

e1nploy GPS capabilities, and eilher the mobile device or the base stations can use GPS in 

combination \Vith WiFi signal strengths to determine the location of the user within the house. 

The \VCD can then issue an alert, either directly or indirectly (via lhe mobile device or base 

station) to a third patty that a fall has occurred. The rilett can be a phone call, text message, e­

maiL or any other lype of comrnunication. The third party can then take appropriate measures to 

aid the fallen user. 

[01621 The \VCD can also monitor heart rate and/or temperature, in addition to the other 

monitored characteristics described above. If any of the rnonitored characteristics is abnormal, 

e.g., measured parameters outside of a predetermined threshold range, an alert can be sent to a 
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third party. In some examples, the third paity can be a medical health professional, such as a 

doctor, nurse, caretaker. elc. It is nmed that, for those embodiments ,vhich can function as a 

cardiac monitor (e.g., that measures electrocardiogram (EKG;), it can be necessary to establish a 

closed loop (e.g., for the electrical measurement of EKG) across the heart. As such, in some of 

those embodirnents, a separate conductive pad or other skin-contacting structure/probe can be 

coupled to the \VCD so that a user can pinch the pad ,vith fingers on an opposite hand. 

[0l63l Since the vVCD has the fonn factor of a ring. the \VCD is designed to be worn over 

long periods of time by a user with little to no discomfort or interference. 1n this regard, the 

\VCD can monitor the above-described, monitored characteristics over long periods of time fo.g. 

weeks, months, etc), and determine trends in the data. For example, the WCD can measure heart 

rate over a long period of time and determine a unique resting heart rate for a useL If the user's 

heart rate deviates from the resting heart rate, the WCD can be arranged to issue an alert to a 

third party. In one specific example, the \VCD can use appropriate processes to analyze both the 

trends of rnonjtored characteristics, as well as current accelerorneter data. 1n this way, jf a 

person's heart rate deviates from a resting heart rate. but the accelerometer indicates that the user 

is exercising and/or engaging in strenuous activity that provides an equivalent v,·orkout then the 

WCD may not issue an alert in this circumstance. 

[0164] FIG. lSA is a perspective view of the hand of a user in va.rious positions employing 

the navigational features of the WCD. As described above, the WCD can cornrnunicate with a 

mobile device though one or more wireless communication protocols. The mobile device can 

include a processor and a rnernory and can execute a map application/process that can provide 

turn-by-tum vvalking or driving directions to the user based on the user's GPS location. A portion 

of those direclions can include information regarding beading, distance to travel at that heading, 

waypoints, and the direction of next turn. By \Vay of the wireless communication, the mobile 

device can cornmunicate one or more of pieces of inform a lion relating to directions, such as the 

heading. Once the heading js received the WCD, the WCD can g.jve feedback to the user 

regarding the actual beading measured by the onboard magnetorneter and lhe beading set forth in 

the direction information. In one example, the feedback can be baptic or physical feedback 

provided by one or more actuators, such as the actuators 670 described aboveo 

[0l65l FIG. 18A depicts a user's band in various positions of navigation, each hand including 

a WCD worn thereon. In this example, the heading provided by the mobile device is the heading 
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233.5, which represents the direction in front of the hand position 2330. In this regard, if the user 

gestures, e.g., points a ring finger, in the diredion of ihe correcl beading, ihe \-VCD 2300 can 

give feedback to the user indicating the correct heading. The feedback can include, for example, 

an LED indicator 2310 showing a green visible light. In the example of hand position 2320, the 

finger is gesturing in a direction to the left of the correct course 2325. In this way, the WCD 

2300 can provide feedback to cmTect the heading of the user. Such feedback can include 

illurnination of an LED indicator shovving (e.g.) a red visible light. Sirnilarly, hand 2340 is 

gesturing in direction 2345, 'vvhich is to the right of the correct/appropriate direction. The WCD 

can provide (e.g.) a blue indicator informing the user to change heading. 

[0166] FIG. 18B is a flow chart 2300B depicting a method of providing feedback to a user 

according to one or more aspects of the disclosure. At block 2310B, a user can establish a 

communication link het\veen a WCD and a mobile device. A .. t block 23208, the user can generate 

or request a set of directions at the mobile device, including inforn1ation/data regarding heading, 

distance to travel at that heading, and the direction of next tum. At block 2330B, the mobile 

device can transmit at least one of the information items/datum regarding heading, distance to 

travel ai thal heading, and the direction of next turn. At 2340B, the \VCD can iake a 

measurement of heading by measuring a heading associated with an explicit gesture by the user's 

finger donning the ring. Such gesture can indnde pointing in a proposed heading of travel. At 

block 2350B, the WCD can compare the measured or proposed headjng to the correct heading 

provided by the mobile device. At 2360R the \VCD can provide feedback to the user based on 

the compmison at 2350B, e.g., if the user is gesturing in the correct direction, a green LED 

indicator may appear. In other examples, if the gesture is in a direction that does not con-espond 

vvith the conoect direction, a (e.g.) blue or red indicawr can appear. In one specific example, 

indicators representing left and right course alterations can he different so a user can easily 

discern a correcl direction of trnveL 

[0l67l FIG. 19A is a schematic diagram of a system 2400 for controlling an environment of 

a user according to one or more aspects of lhe disclosure. As sho,,vn, the \VCD can be connected, 

wired or Vv'irelessly, to one or more appliances in the horne of a user. The system 2400 can 

include a \VCD 2410, a thermostat 2420, a wireless access point (e.g., vViFi router) 2430, and a 

rnobjle device 2440. The WCD can be wirdessly connected (e.g., link 2415) to both the 

thermostat and the mobile device by any type of ,.vireless communication protocoL such as 
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Bluetooth. The access point can be wirekssly connected to the thermostat and the mobile device 

by any type of vvireless corrununicaiion protocoL such as \ViFi. His noted that a ,,vide range of 

commercially available appliances, thermostats, lighting controllers, home controllers, and the 

like, can interface vvith the vVCD using \ViFi or another conventional/proprietary communication 

protocol, as described further below. 

[01681 The vVCD 2410 can include one or more temperature sensors. In one example, the 

vVCD can include at least one internal facing te1nperature sensor 2410 a and an at least one 

outward facing temperature sensor 2410 b, as shmvn at FIG. 19B. The inward facing temperature 

sensor 2410 a can be near the skin of a user when the user is wearing the ring, and can lherefore 

measure the skin temperature of the user. The outward facing temperature sensors 2410 b can be 

disposed away from the finger of the user, and can therefore be lliTanged to measure an ambient 

temperature of the room in ·which the user currently resides ·with sufficient thermal isolation from 

the user's hand and his/her body heat In particular, in order to ensure accurate ambient 

temperature measurements, the WCD can employ a combination of rnultiple light sensors 2410 c 

and outward facing temperature sensors 2410 b. In this regard. the temperature sensor 2410 b 

associated \Villl the light sensor 24 rn c that receives the 1nost light can be the most accurate, as it 

is most likely that this sensor is furthest from the finger or palm of the user. In another example, 

lhe \VCD can employ 1nuHiple outwardly facing te1nperature sensors 2410 band compare the 

temperature values of each to the i1nvard facing sensor 2410 a. The WCD can then select the 

most accurate temperature value from the outward facing sensors. 

[Ol69l Based on the measured skin temperature and rneasured ambient temperature, the 

vVCD can automatically adjust the thermostat 2420 to alter the ambient temperature of the room. 

In this regard, if a user's skin temperature is too high, the WCD can instruct the thermostat 2420 

to lmver the ambient temperature. Similarly, if the user's skin temperature is too cold, the WC D 

can instruct the thennostat 2420 to raise the te1nperature. The WCD 2410 can instruct the 

thermostat (and/or an l--IVAC controller) directly, e.g., via a direct \V ireless link 2415, or 

indirectly, e.g., via one or 1nore of the mobile device 2440 and the access point 2430. The \VCD 

can also use historic temperature data to develop trend ternperature data. 

[01701 In another example illustrated in FIG. 19C, the \VCD can be part of a system 2400C 

for controlling home appliances. The systern 2400C can include a WCD 24JOC, one or more 

home appliances 2420C, and an access point 2430C. Such home appliances 2420C can include, 

31 

Petitioner Samsung Ex-1004, 0844



PATENT 
Attorney Docket No.: 984SP1'100048US13 

for example, a television, lights, speakers, micrw,vave, range, stove, oven, etc. Each of the home 

appliances can include an amenna lhat allows lhe respedive home appliances to co1nrnunicate 

wirelessly ,.vith one or more access points 2430C. In one example, the appliances can include a 

ScenSor nw 1000 chip provided by Deca\Vave. In this \vay, the locations of the appliances in 

the room can be determined to an accuracy of approximately 10 ctn. The location of the \VCD 

2410C can also be detennine{.L using the above-referenced chip, or by using signal strengths of 

one or rnore base stations. 

[0171] Having established the position of one or more home appliances and the user in a 

mom, the user can 1na.ke a gesture to control such horne appliances 2420C. For exa1nple, the user 

can point at the TV (\vhile wearing the WCD) in order to turn it on/off. Knowing the position of 

the user and the position of the TV, the direction of the gesture and the type of gesture can 

indicate \vhat action to ta.ke on which device. The accelerometer and/or magnetometer on the 

\VCD can be used to create a vector to the object to control, and a wireless packet can bet sent to 

a wireless access point to control the respective appliance. 

[01721 FIG. 19D is a t1mv chart depicting a method 2400D of controlling home appliances 

according to one or more aspects of ihe disclosure. At block 24WD, the localions of one or 1nore 

home appliances in a room and/or house can be ascertained/determined. As described above, the 

appliances can include a processor configured to identify location v,·ithin a roo1n. At block 

2420D, the location of the WCD is determined. At block 2430D, the user can rnake a gesture 

tmvanJ a home appliance to exert control over the home appliance. Such gesture can include a 

snap, a point, etc. At bloCk 2440D, the accelerometer and/or rnagnetorneter on the WCD can be 

used to create a vector to the object to controL At block 2450D, a ,;vireless packet can bet sent to 

a wireless access poim to control lhe respeclive appliance. The access point can then issue the 

command to the respective appliance. 

[Ol73l F1G. 20 is a perspective view of ihe hand of a user ernploying a two-facwr 

authentication technique according to one or more aspects of the disclosure. 

[0174] As shown, lhe user 2500 is vvearing a \VCD 2510 and is approaching a locked door 

2520 wjth an access node 2530 associated there,..vith. The access node 2530 can be a wireless 

access node of a conventional or custom aITangement and can communicate wirelessly 

according to any type of \vireless protocol, such as WiFi or Bluetooth. As the user approaches 

the door 2520, the WCD 2510 can initiate a communication link, e.g., Bluetooth or WiFi, with 
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the access node 2530. In this way, the WCD and the access node can engage in one or more 

handshaking or query procedures to verify lhe \VCD. For exarnple. the access node 2530 can 

detect a MAC address, IP address, or other alphanumeric identifier associated with the WCD and 

compare it to a list of authorized users. Such net\ivork-based communication processes should 

also be clear to those of skill. 

[01751 Once the MAC address or other identifier is ve1ified, the user can engage in a pre-

defined gesture 2550 to co1nplete the authentication procedure. The gesture 2550 can be any type 

of hand and/or finger motion that can be performed by the user. 1n this regard, the accelerometer 

or 1nagnetorneter can detect the gesture 2550 perfonned by lhe user and provide the geswre 

information to the access node. If the provided gesture information corresponds with an 

authorized gesture stored at or accessible by the access node" then the user may be granted 

authorization and the door can be unlocked. The authorized gesture can be a general authorized 

gesture for all ustcrs" or can be a specific gesture authorized only for the particular MAC address, 

[0176] In addition to a door, the method above can be used to gain access to other features, 

such as unlocking a mobile phone, unlocking a car door, starling a car. The authentication 

technique above is advantageous in that it can elirninate extraneous amhentication devices, such 

as key fobs for a car, a door, keypads for entry control, etc., and can provide a secure t,vo-factor 

authentication lechnique to avoid un,,vanted access. l'v1ore generally any type of keyless emry 

system (e.g. a keypad, card-reader, keyless lock, etc.) can be equipped with appropriate 

communication interfaces (RE IR, etc,) to communicate vvith the \VCD and operate based on a 

gesture and/or proxirnity of the user using the techniques described above. The WCD can also he 

employed generally in this manner to activate or deactivate a residential or commercial alarm 

syslem-substituting, for example, for a key fob used for this purpose. 

[0177] FIG. 21A is a schematic view of a charging apparatus for charging the WCD 

according to one or more aspects of the disclosure. As shovvn, a mobile device 26H} can be 

received ,.vitbin a case 2620. The mobile device 2610 can be electrically connected to the case 

2620 via a port 26W a on the 1nobile device 2610 and a connedor 2620 a on the case 2620. As 

shmvn in phantom, the case 2620 can include an integrated battery 2630 within the case that can 

charge the mobile device via the connector or can charge a \VCD. as will be described in greater 

detail below. 
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The integrated battery can be connected to an antenna 2640 disposed on or within the 

case 2620 lhat can ernit an RF signaL as sho\vn in the block diagra1n in F1G. 21C. The RF signal 

can have a power of less than 500 mW and a frequency of 13.56 MHz:. The RF signal can be 

emitted in all directions around the case such that it can be received by a \:VCD in proximity to 

the case. 

[01791 FIG. 21B shmvs a \VCD 2650 including an RF antenna 2660 and charging circuitry 

2670. The RF antenna 2640 can be disposed \Vithin the housing 2680 and can receive the RF 

signal emitted by the case 2620 and convert it to a current that can be used to charge the WCD 

battery (not shov.;n). This can advantageously a11ovv the user lO charge the \VCD without 

removing the WCD from the fingeL As shmvn in FIG. 21D, the charging can occur ·whenever the 

\VCD is in dose proximity to the case, such as when a user talking on the phone or merely 

handling the phone. In another implementation, the case can utilize inductive charging to charge 

the \VCD. In this regan.L the case can include an induction coil subjected to a predetermined 

current to produce a magnetic field. A corresponding induction coil '..V ithin the housing of the 

\VCD can be subjected to the magnetic field to produce a current that can charge the onboard 

battery in accordance ,vith knmvn electrn1nagnetic principles. 

[0180] FIG. 22A is a pictorial diagram and FIG. 22B is a block diagram of a WCD 

e1nploying flash storage according to one or more aspects of the disclosure. As described above, 

the WCD 2700 can include a housing 2710, an antenna 2720, and an integrated circuit ( IC) 2730 

including a flash memory 2740. The IC and the flash memory can be disposed within the 

housing 2710. The Hash memory 2740 can he powered by a battery 2750 and connected to the IC 

2730, which can be implemented as a system~on-a-chip (SoC) IC 2760. The IC can include 

Bluetooth Lovv Energy (BLE; capability to allow frJr communication V,'ith another device. The 

flash memory can be used to store data, or can be used in any of the authentication techniques 

described above. The vVCD can trnnsrnit data stored on the flash mernory to anollH.T device 2780 

via the BLE connection, or can receive data and store the data on the Hash mernory. 

FIG. 23A is a sche1natic diagra1n of one or more \VCDs perfrmning proximity 

functions according to one or more aspects of the disclosure. The WCD can detect a strength of 

an RF signal received by its antenna" and calculate a distance to the source of the RF signal using 

a Received Signal Strength Indicator (RSSI). In one example, the RF signal can he frorn a mobile 

device, an access point or another \VCD. The use of RSSI can have many applications in 
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proximity detection. For example, the WCD can be placed on a child and can be connected to 

mobile device held by a parent. If ihe vVCD travels a predetennined diswnce from the 1nobile 

device, the WCD can issue an alert to the mobile device, thereby alerting the parent that the child 

has wandered too far. In another example, the parent can wear a first \VCD and the child can 

wear a second WCD. The first WCD can alert the parent that a child has wandered too far. 

[01821 A single user can \Vear a first \VCD 2800 on a first finger on a first hand and a second 

WCD 2810 on a second finger on a second hand. In this regard, ihe user can measure the relative 

distance between the first and second fingers using an RSSI via a \vireless link 2830 bet'vveen the 

\VCDs 2800, 2810, such as a BLE conneclion. This can be used io 1neasure an approxirnaie 

dimension of an object held in both hands or to estimate a mid-air measurement 

[01831 In some examples, a first user can \Vear a first \:VCD 2800 and a second user can \Vear 

a second WCD 2810. The RSS1 can be collected over a period of time and the processor can 

analyze the data to develop trends or statistics. For example, the RSSI data can indicate that the 

first and second users have spent a certain amount of tirne together and can serve as a 

relationship monitor. 

[Ol84l The \VCD can also deted when the firsl user and second user are holding hands. FIG. 

23B is a schematic diagram of one or more WCDs 2800, 2810 performing proximity functions 

according io one or more aspects of the disclosure. Similar to the ECG rnonitoring techniques 

described above, a circuit can be formed when the users hold hands 2840 (with the respective 

hands wearing the \VCDs). The circuit can be used to transmit data and/or electrical impulses 

between the respective WCDs via the circuit. The WCDs can collect data regarding the length of 

time that the users are holding hands amt in combination with the amount of time spent together. 

monitor the relalionship of the two users. In addilion, the \VCD can collect data regarding 

communication bet'vveen the users, e.g., e-mail, social media, etc. Based on all of the above 

fadors, the \VCD can develop a relationship score between respeclive \VCD users, ,,viih a higher 

relationship score indicating more and more frequent interactions. 

[0185] FIG. 24A is a Dov,· cha.rt depicting a rnethod of initiating gesture input according to 

one or more aspects of the disclosure. The WCD can be used to perhxrn one or more commands, 

or to instruct another device, such as a mobile device, to pe1form one or more con11nandso Such 

commands can include, injtiate sleep state of WCD, initiate sleep rnode or default mode of 

WCD, pmvering off/on of the WCD, turning on/off an LED light of the WCD, powering on/off 
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of a mobile device, placing a phone call on the mobile device, ete, The user can establish one or 

rnon.: custom gestures to initiate any of ihe commands above. For ex.arnple, the user can select a 

command to he customized from a number of commands. Once selected, the user can perform a 

custom gesture to be associated \vith that command. In some examples, the user can perform the 

custom gesture multiple tirnes to allow the WCD to better identify the gesture and to develop 

error tolerances for registering the gesture. 

[0l86l Ai block 2910, the user can perform a first gesture. In this ex.a1nple, the user can 

perform a finger snap. At block 2920, WCD can register the gesture, via the accelerometer 

and/or the 1nagnetometer. Al block 2930, the accelerorneter can send an interrupt signal to the 

processor. At block 2940, the processor can \vake from a sleep or default system state. A .. t block 

2950, the processor can monitor the accelerometer for a second gesture. at which point the user 

can perform a second gesture. ff the second gesture matches a gesture in the gesture command 

database, then the \VCD can pe1form the associated command. If not, the \VCD can return to the 

sleep state. 

[01871 FIG. 24B is a chart 2900B showing an exemplary graph of acceleration vs. lime as 

rneasured by the accelerrnneter of the WCD. As shown at pea.k 291 OB, lhe gesture can only be 

registered if it reaches a predetermined acceleration threshold. If the gesture performed at 2910 

meets the threshold, it can proceed to block 2930 where ihe inte1Tupi procedure is perfonned. 

[0188] FIG. 25 is a perspective view of a WCD 3000 ernploying an illustrative reset function 

and associated procedure/process. As shmvn, the \VCD 3000 can be removed from the finger of 

the user in order to initiate a systern reset of the WCD. In one example, the system reset can be 

initiated by spinning about a rotation axis Rat a predetermined speed. The predetermined speed 

can be any value, and in one example is a rotalional velocily. Upon per1{)nning lhe reset 

procedure at the predetermined speed, operation of the WCD 3000 can be interrupted and the 

onboard components of lhe 3000 can po,.,ver off, and revert to factory defauH settings. 

Additionally, a series of rnovernents can initiate a rest, such as putting the ring on a table and 

wrning it over several times. 

[0189] FIG. 26A is a perspective vie'vv of a WCD including an LED indicator according to 

one or more aspects of the disclosure, As shown" the \VCD .HOO can include an internal/external 

housing 3112 and an internal/external potting 3114. The WCD can include an LED 3120 that can 

be visible through the internal/external potting 3114. 
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FIGS, 31B and 31 Care cross sections along line C-C of a WCD employing an LED 

indicator according to one or more aspects of the disclosure. As described above. the \VCD 3100 

can have an internal and/or external potting 3114 that can be transparent. This allows light 

sources within the housing to pass through the potting without changing, or with minimal change 

to, the optical properties of the light In this way, a ljght source 3120, such as an LED, can be 

disposed on the PCB 3140 and can be pmvered at least partially by battery 3130. The LED can 

be encapsulated by the pmting 31 l 2 and can project light through the potling 3112. As shm-vn in 

PIG·. 26B, the LED 3120 can include a vertical LED, while 31C depicts a right angle LED. The 

venical LED can project light along diredion LL ,vhile lhe right angle LED can projed light 

along direction L2. When light is projected along L2, the light can travel around a circumference 

of the finger of the user. Note that, according to aspects of the disclosure, the potting can be 

generally adapted in whole or in part to condition, filter or modify the wavelengths and/or 

projection qualities of light by for example. embedding lensmatic components. applying light­

diffusive additives, Light attenuating filter materials, etc 

[01911 FIG. 27 is flow chart depicting a method 3200 of communicating with a near field 

comrnrmication (NFC) device according to one or 1non.: aspects of the disclosure. 

[0192] In some examples, the WCD can enable or disable NFC or change the functionality of 

a NFC device. For example, lhe \-VCD can itself engage in NFC vviih another cornpming device, 

or the WCD can be connected via wireless link to a computing. device that engages in NFC Vv'ith 

a different computing device. In certain existing NFC devices, NFC \Vill connect and begin 

transmitting data as soon as it is queried, In the present ex.arnple. NFC is enabled or beg.jn 

transmitting data exclusively upon performing of a pre-determined gesture. However, a variety 

of other transmission processes can be irnp1ernented-for ex.arnple a periodic chirp or handshake 

request by the WCD for communication with appropriate devices. 

[Ol93l Ai block 3210, a NFC capable device is provided, The device can be any type of 

device, such as a laptop, tablet, mobile device, or dedicated NFC device. 

[0194] At block 3220, ihe vVCD iniliaies a connection with the NFC device. The connection 

can be a direct connection via NFC, or an indirection connection via an jnterrnediate device, At 

this point, no data has yet been transmitted between the \VCD and the NFC device. 

[Ol95l At bloCk 3230, a user performs a predetermjned gesture that is registered by the 

WCD. The gesture can be any type of gesture, such as a point, a snap, waving the hand, etc. 
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At block 3240, data transmission begins between the NFC device and the WCD. 

In other examples. the user can perform another gesture to cease NFC 

communication. The gesture can be the same gesture as described above or a different gesture. 

Additionally, the user can remove the ring to disable the NFC Upon donning the ring the user 

will be prompted by the application on the mobile device to re-authenticate by entering a PIN, 

whereby the proper PIN results in re-enabling the NFC functionality. 

[0l98l In yet another exmnple, the vVCD device employing NFC can be configured on the 

fly to map to different data sets stored thereon. For example, the WCD device employing NFC 

can employ data thereon to make purchases, e.g., account information, data to access a building, 

e.g., a key fob, and data thereon to board public transportation, e.g., smart card, metro card, etc. 

A user can perforn1 a predetem1ined different gesture for each of the above data sets to access the 

data. Once accessed, the WCD device employing NFC can initiate a link with another computing 

device to initiate a transaction, to open a door, or to board public transportation, etc. 

[0199] FIG. 28 depicts a method 4200 of rnonitoring activity according to one or more 

aspects of the disclosure. 

[020ffl At block 4210, a user can don or place the \VCD omo the finger to secure it in the 

wearing position. 

[02tH] At block 4220, a user can perfonn any number of daily activities, such as running on 

a treadrnill, walking, exercising, typing, etc. 

[02021 At block 4230, the \VCD. contemporaneous vvith block 3220, can use one or more 

sensors to sense the activities of the user. For example, the sensors can detect location, speed, 

acceleration. orientation, heart rate, etc. 

[0203] At block 4240, the vVCD, or another cornpming device, can generate an emry in an 

activity log at the conclusion of a detected activity. 1f the activity detected by the sensors has a 

profile that has not yet been identified, the \VCD can prornpt the user to identify the aclivity. For 

example, the user can identify profiles such as "Run in Central Park,'' ''·Typing," "Run on 

Treadmill," etc. The WCD can associate the identity provided by Uw user with lhe activity 

profile identified by the sensors and store the identified activity in the WCD memory, or any 

other memory. Later, if the user performs the same activity and the \VCD detects the activity 

profile as being sirnilar to a saved activity, the WCD can identify the activity '..vhile the user is 

performing the activity and save the activity in the activity log. Each of the activities performed 
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can be saved in the overall activity log and can be stored in a memory on the \VCD, or other 

device, for later vievving. 

[0204] FIG. 29 depicts a method 4300 of determining 'vvhether a user is \¾Taring gloves 

according to one or more aspects of the disclosure. At block 4310. a user is provided while 

wearing the \VCD, where such user may or may not be \vearing gloves. 

[02051 At block 4320, one or more light sensors on board the \VCD can detect surrounding 

ambient light. Such light sensors could include, for example, a CPV or other light sensitive 

element 

[0206] At block 4330, one or more additional measurements maybe 1nade. Such additional 

measurements can include, for example, an ambient temperature measurement and or a 

proximity measurement, e.g., detecting proximity of an object to the \VCD via reflected 

electromagnetic radiation in the fom1 of IR light. 

[0207] At block 4340, a measured ambient temperature and ambient light measurements are 

cornpared to predetermined thresholds. If the ambient temperature rneasurement is above a 

certain predetennined temperature threshold and the ambient light measurement is below a 

certain threshokL it can be ddennined that the user is vvearing a glove over the \VCD. 

[0208] At block 4350, a measured proximity and ambient light measurements are compared 

lO respective predetennined thresholds. If the proxi1nity 1neasurernent is below a certain distance 

threshold (e.g., determines an item is in dose proxirnity to the WCD) and the ambient light 

measurement is below threshokt it can detern1ined that the user is ,;vearing a glove over the 

WCD. In any of the above examples, an intensity of LED indicators of the WCD can he adjusted 

according to a detected ambient light using an approp1iate algorithm or process that compares the 

a1nbient light to a scale and adjusts a desired driving current/voltage for the LEDs according to a 

predetermined formula (e.g. a proportional adjustment using an adjustment coefficient) or scale 

(e.g. a lookup table;. For exarnple, where there is abundam ambient light (e.g., detected ambient 

light above a predeterrnined threshold), the intensity of the LED indicators can be increased. 1n 

lhe same vvay, where there is litlle arnbient light (detected a1nbient light below a predetermined 

threshold), the intensity of the LED indicators can be decreased. 

[02091 In one example. the \VCD can detect whether it is removed and or installed on the 

finger of the user. ln this regard, as mentioned above, the WCD can have inward-facing light 

sensors, CPV, or temperature sensors. \Vhen a user installs a ring on his finger the measure of 
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ambient light may decrease or the temperature may increase. Such changes in ambient light 

and/or iernperature can be delected by one or rnon.: sensors on board lhe \VCD and a 

determination can be made that the user has removed and or installed the ring on his finger. 

[0210] FIG, 30 depicts a method 4400 of securing data onboard the \VCD according to one 

or more aspects of the disclosure. At block 4410, a user may don the WCD on the finger. At 

block 4420, a user may execute an application on a mobile device, or other computing device, 

that can be previously associated and authenticated \Villl the WCD. At block 4430, the user can 

enter an authorization code into the application running on the mobile device, such as a PIN 

code. At block 4440 the mobile device may transrnit the authorization code to the \VCD by any 

means of communication, such as, wired, \vireless, Bluetooth, NFC, etc. At block 4450, the user 

wearing the \VCD can nmv be again authenticated and associated with the \VCD and can be 

granted access to certain functions and/or data storage of the WCD. At block 4460 a user may 

remove the \VCn At block 4470 the \VCD can detect that it is removed such as bio detection 

(including e.g., biometric identification) techniques described above with respect to inward 

facing sensor changes. temperature changes, or he.:irt rate decreasing to zero, At block 4480, the 

authorization code previously stored on the \VCD can be auto1natica1ly deleted upon delection of 

removal to avoid unauthorized access to such information by a subsequent wearer or other 

querying party. Further or a Hemati vely, additional inform a lion can be amo1natica1ly de1eled 

upon rernoval of the \VCD, for example any data and or instructions stored on the on board 

memory of the \VCD such as personal information, banking information. confidential 

infixmation, or other sensitive data. 

[0211] FIG, 31 depicts a \VCD 4600 ,;vith a pair of LED indicators 4610-4620 disposed at an 

in,,vard-facing portion of the \VCD. As shovvn, the \VCD 4600 can include a pair of transparent 

regions 4640 .. 3650 and an opaque region 4630. The LEDs 4610 .. 3620 can be positioned under 

the transparent regions 4640-3650 to allmv light fn11n the LEDs to exit the \VCD. In one 

example, the LEDs 4610-3620 can create a subtle diffuse glow to the skin to provjde a desirable 

visual en-;.:el to user. In anollH.T exarnple. a user feedback LED can be placed al an inward facing 

surface and a second can be placed at an outward facing surface of the WCD. Depending on the 

circumstances, one of the LEDs may be disabled to save battery life. For example, LEDs that are 

facing away from a user e.g. facing. down or away from user's Line of sight, may be disabled. As 
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described above, the WCD can determine its orientation based on onboard sensors, such as the 

rnagndometer. accelerometer. GPS, etc. 

[0212] FIG, 32A is a system for generating and managing alerts according to one or more 

aspects of the disclosure. As shmvn, the system can include a \:VCD 4710A, one or more 

netvv'orks 4720A, and one or more server computers 4730A according to one or rnore aspects of 

the disclosure, The \VCD 4710A can communicate directly and/or indirectly with the server 

4730A via the netvvork 4720A. In this regard, dala generated andior stored al the WCD 4710A 

can be transmitted to the server 4730A and vice versa, In one example, such data can include 

biometric data pertaining to a user weming the \VCD that is detected and stored by the WCD, 

[0213] FIG. J2B depicts a block process diagram for generating and managing alerts 

according to one or more aspects of the disclosure and FIG, 32C is a flow chart depicting a 

method for generating and managing alerts according to one or more aspects of the disclosure, 

[0214] At block 4710C and as shown at process block 4710B, the user is authenticated with 

respect to the WCD. In this regard, a sing.le user can be associated Vv'ith a single WCD and can be 

associated with a predetem1ine identifieL such as an alphanume1ic number, If the user is not 

authenticated or the authemicalion process is not conclusive, the \VCD 1nay invite lhe user to 

retry authentication at block 4715C until the user is successfully authenticated. In some 

exa1nples, the \VCD may tirneout lhe authentication process, lock the WCD, or place the \VCD 

in safe rnode in the event of too many unsuccessful authentication attempts as a security 

measure. 

!0215l The user can he authenticated according to any of the authentication methods 

described in the present application, such as via a unique capillary map, a unique ECG profile. 

etc. 

[02Hi] If the user is authenticated, biometric data can be transmitted to the server at block 

4720C. The captured biornetric dala 4720B can be lransrnitted to the server via netvvork 4720A, 

47222B 

[0217] Once received at the server, the biornelric data can he aggregated, sorted. calegorized, 

or profiled at block 4730C and as shown at process bloCk 4730B, In this regard, a profile 

(corresponding to the alphanumeric identifier) may be created at a database at the server that 

stores data for a pmticular user, The profile can store transmitted biometric data, as 'Nell as other 

data, such as user gendeL height, weight age, family history, disease information, location, etc, 

41 

Petitioner Samsung Ex-1004, 0854



[0218] 

PATENT 
Attorney Docket No.: 984SP1'100048US13 

In some examples, identifying information may be removed from the data and/or not 

trnnsrnitled to a11ovv for anonymity and/or to cornply with regulations regarding transrnission of 

medical data. The transmitted biometric data can be normalized in order to comply 'vYith 

predetermined data requirements in order to be added to the profile. In one example. a minimum 

amount of data rnay be required in order to be considered viable for association Vv'ith the profile. 

The biometric data of a single profile can be aggregated. or in other examples multiple profiles 

can be aggregated simuHaneously. 

[0219] Aggregation of the user's biometric data into a single profile allmvs for the profile to 

be visualized or analyzed according lO any number of melhods. For exarnple. a timeline can be 

created showing biometric data over a period of time. The data can also be synthesized or 

analyzed to calculate trend data. or other mathematical features. 

[0220] Although only one WCD is depicted, it is contemplated that a plurality of WCDs can 

exist, ,;vith each \:VCD cmTesponding to a distinct user (and distinct alphanumeric identifier) and 

therefore resulting in a plurality of distinct profiles at the server. Accordingly, each of the 

distinct usersfWCDs may be authenticated separately according to the methods described herein. 

[022ll Ai block 4740C, once ihe transmilt.ed data has been associated with lhe user profile, 

the updated profile can be correlated with one or more other profiles stored at the server as 

shovvn as process block 4740R The profiles may be correlated according to any nwnber of 

correlation standards, such as correlating users with sirnilar traits such as age, gender, location, 

profession, or by any other data stored at the server. In some examples, one or more of the traits 

can be used to mal.;;_e such a correlation. The biometric data from the one or more users that are 

cmTelated with one another can be combined to form a group profile. The group profile can be 

lhe aggregation, average, range, or srnn of individual profiles thal frxrn lhe group profile. For 

example, for a particular group profile, a range of resting heart can be generated by taking the 

rnaximum and minimum values of resting hemt frorrl the individual profiles. In other examples. 

an average (and standard deviation or standard deviation of the mean) can be generated frx each 

lrait, such as average resting heari rate, average active heari rate, average blood pressure, average 

blood sugar, average skin ternperature, ECG profiles, as well as any other features capable of 

being detected by the \VCD as described above. 

!0222l At bloCk 4750C, transrnitted biometric data can he compared to the established values 

from the group profile. In this way, if a user's heart rate deviates by a predetermined threshold 
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( such as by predetermined magnitude or standard deviation), an alert can be generated at process 

block 47.S0B. The comparison process can occur at the server afrer trnnsrnission of the bio1netric 

data. In another example, the group profile data can be transmitted to the WCD for comparison at 

the \VCD. This advantageously allows the comparison to be made where the \:VCD cannot 

establjsh a network link. The group profile can be updated on a continuous basjs or a 

predetermined lime interval or at each transmission of biometric data, 

[0223l Ai block 4760C, the alert is transmilt.ed lO the WCD and displayed to ihe user al 

process block 4760B. The alert can indicate that the user's biometric data has deviated from the 

profile group and rnay advise the user lO seek medical attention. In anmher example, the server 

can directly contact a medical health professional. In the example 'vvhere block 4750C occurs at 

the \VCD. transmission of alert information from the server may not be necessary, 

[0224] The alert at the WCD can he any type of audio or visual indicator, such as an LED, 

haptic feedback, audible alann, etc, The indicator may also invite the user to rest, make an 

appointment with a rnedical health professionaL recommend a patticular medication, or suggest 

certain physical activities that may heaHh condition that caused the alert. 

[0225l As sho\vn in FIG. 32B, ihe anthemicahon 4710B, aggregation 4730B, and corn:.:lalion 

4740B can occur at server 4730A, which can include a process, memory, and any other features 

of a general purpose cornputeL The anthemicalion 4710B, aggregation 4730B, and coffelalion 

4740B can access a database stored at the memory, where profiles, group profiles, and biometric 

data can be stored. 

[0226l FIG. 33A is a method for variable sampling according to one or more aspects of the 

disclosure. As described above. the processor module of the \VCD can determine (e,g., based on 

identified physical activities. routine pattern, and/or time) a frequency al which one or more 

sensors in the sensor modules should operate. 

[0227l Ai block 481 0A, one or more sensors of the \VCD 1nay iake one or 1nore 

n1easurements. For example, the WCD can detect temperature, heart rate, acceleration, as 

described above. 

[0228] At block 4820;\, the WCD can calculate an activity level of a user. For ex.ample, the 

\VCD can compare to a number of stored activity profiles (as described above) stored by the 

user, or can cornpare the sensor measurements to sensor threshold values corresponding to 
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different activities, such as sitting, running, sleeping etc In one example, the WCD detect 

accelenuion values over tirne io generate an activity level for a particular tirne period, 

[0229] At block 4830A, the WCD may compare the identified activity level to a 

predetermine activity threshold value, In one example, the \VCD may categorize the detected 

activity as either a high level activity or a low level activity. 1-Iigh level activities can include 

running, swimming, biking etc., w-hile lmv level activities may include sitting, standing slilL or 

sleeping. 

[0230] At block 4840A, the WCD can set a first sample rate for high level activities and at 

block 4850A, the \VCD can set a second sample rale for lo\v level activities. The first sample 

rate can be a shorter time interval than the second sample rate, resulting in more data being 

detected and generated during a set amount of time while the user is active, This allmvs for 

increased pmver efficiency of the WCD ,.vhile also providing the advantage of generating more 

data ,;vhen a user is more active, thereby providing added biometric data for later analysis, 

[023]] In another ex.arnple, the sarnple rate can be scaled according to activity level. For 

example, the sample rate can be scaled to be directly proportional to heart rate. This results in a 

shorter time imerval for sa1npling (more frequent data gather) for running than for \va lking, 

[0232] As activity level changes, the method above can be repeated a plurality of times at 

certain intervals in order to quick or abrupt activity changes. 

[0233] FIG. 33B and C me graphs depicting one or more aspects of the sample method of 

FIG. 33A. As shown in FIG. 33B, the \VCD may determine a user is engaging in a high level 

activity by detecting acceleration values that are above a predetermined threshold value. In this 

regard, a shorter time inten,al (more frequent data gathering) can be set As shown in FIG. 33C, 

lhe user is engaging in a lovv level activity since the acceleration va hies are below a 

predetermined threshold. A longer sample rate (less frequent data gathering) can be set in this 

instance, 

!0234l FIG. 34 a diagrammatic representation of a rnachine in the ex.arnple form of a 

cornpmer sysiern 4900 v.;ithin which a sd of instrudions, frJr causing the machine to perform any 

one or more of the methodologies discussed herein, may be executed. Specifically, FIG. 34 

shmvs a diagrammatic representation of a machine in the example form of a comp mer system 

within which instructions (e.g., sohwme or prngrarn code) for causing the machine to perform 

any one or more of the methodologies discussed herein may be executed, 1n alternative 
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embodiments, the machine operates as a standalone device or may be connected (e.g., 

netvvorked) to other machines. In a nel\vorked deployment, the rnacbine 1nay operate in the 

capacity of a server machine or a client machine in a server-client net,vork environment, or as a 

peer machine in a peer~to~peer (or dist1ibuted) network environment. 

[0235] The machine may be a server cornputer, a djent computer, a personal computer (PC), 

a tablet PC, a set~top box (STB), a personal digital assistant (PDA), a cellular telephone, a 

srnartphone, a web appliance, a network router, svvitch or bridge, or any 1nachine capable of 

executing instructions (sequential or otherwise) that specify actions to be taken by that machine. 

Further, while only a single machine is ilhrntrnted, llle tenn "machine'' shall also be taken to 

include any collection of machines that individually or jointly execute instructions to perform 

any one or more of the methodologies discussed herein. 

[0236] The example computer system includes a processor (e.g., a central processing unit 

(CPUt a graphics processing unit (GPU), a digital signal processor (DSPt one or more 

application specific integrated circuits (ASIC\), one or rnore radio~frequency integrated circuits 

(RFICs), or any combination of these;, a main memory, and a non~volatik memory, ,;vhich are 

configured to cormmmicate wilh each other via a bus. The computer system may funher include 

graphics display unit (e.g., a plasma display panel (PDP), a liquid crystal display (LCD), a 

projector, or a cathode ray tube (CRT)). The computer systern may also include alphanumeric 

input device (C.g., a keyboard), a cursor control device (e.g., a mouse, a trackball, a joystick, a 

motion sensor, a touch screen, or other pointing instrument), a storage unit, a signal generation 

device (e.g., a speaker), and a net\vork interface device, which also me configured to 

communicate via the bus. 

[0237] The storage unil includes a non-transitory machine-readable mediwn on vvhich is 

stored instructions embodying any one or more of the methodologies or functions described 

herein. The instrnctions may also reside, completely or ai least partially, within the main mernory 

or ,._v]tbin the processor (e.g., Vv'ithin a processor's cache mernory) during execution thereof by the 

cornpmer syslern, the rnain 1nernory and the processor also consfauting machine-readable media. 

The instructions rnay be transrnitted or recejved over a netvv'Otk via the network interface device. 

[02381 \:Vhile machine~readable medium is shown in an example embodiment to be a single 

rnediurn,, the term '·'rnachine~readable rnedium" should be taken to include a single medium or 

multiple media (e.g., a centralized or distributed database, or associated caches and servers) able 
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to store instructions. The term "machine-readable medium" shall also he taken to include any 

medium that is capable of swring instrnctions for execution by the machine and thal cause the 

machine to perform any one or more of the methodologies disclosed herein. The term "machine­

readable medium" includes, but not be limited to, data repositories in the form of solid-state 

rnemories, optical media, magnetic media, or other non-transitory machine readable medium. 

[02391 

[024ffl 

Conclusion 

It should be clear thal the WCD arrangernems described according to various aspects 

of the disclosure provide a highly versatile and useful item of wearable electronics that is 

cornfonable and conveniem to \vear, conveniently cha.rged, and weatherproof for all-purpose and 

all .. condition wearing. Various options for style and appearance can be implemented, as well as a 

variety of storage options. The functions and structure of the device lend themselves to both a 

ring version and a ,vrist-worn version. All versions are designed for long .. life ,.vith minimal 

maintenance, and are adaptable to interoperate with a variety of nd worked devices including 

cornputers, smartphones, home controllers, security systerns, and virtually any other device 

capable of communicating over a \vireless link-including another \VCD or TCD. 

[024ll The foregoing has been a detailed description of i11ustralive e1nbodirnents of the 

invention. Various modifications and additions can be made ,.vithout departing from the spirit 

and scope of this invention. Features of each of the various ernbodirnents described above may 

be combined \vith features of other described ernbodirnents as appropriate in order to provide a 

multiplicity of feature combinations in associated new embodiments. Furthermore, while the 

foregoing describes a number of separate embodiments of the apparatus and method of the 

present invention. \vhat has been described herein is merely illustrative of the application of the 

principles of the present invention. For example, as used herein various directional and 

orientational terms such as ''vertical'', "horizontal'', "up", "down·,,, "bottom", "top", "side", 

"front", "rear'', "lefl'', "right", and the like, are used only as relative conventions and not as 

absolute orientations with respect to a fixed coordinate system, such as the acting direction of 

gravity. Note also, as used herein the terms "process'' and/or "processor" should be taken broadly 

to include a variety of electronic harchvare and/or sothvare based functions and cornponents. 

MoreoveL a depicted process or processor can be combined with other processes and/or 

processors or divided into various sub~processes or processors. Such sub-processes and/or sub­

processors can be variously combined according to embodiments herein. Likewise, it is expressly 
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contemplated that any function, process, application, and/or processor here herein can he 

imple1nented using electronic han.hva.re, softvvare consisting of a non-lransitory computer­

readable medium of program instructions, or a combination of hardware and sothvare. Also, 

,;vhile a variety of visible and near-visible radiation sources are described as LEDs, it is expressly 

contemplated that other types of sources can be employed according to aspects of the 

disclosure-for example plasma discharge sources and bioluminescent sources, as well as 

sources that are based upon developing lechnologies. Electronic circuits and RF components can 

similarly he based on alternate and/or developing technologies. Accordingly, this description is 

meant to be taken only by way of exmnple, and not to ollH.T\vise limit the scope of this invention. 
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We claim: 

1. A ,,vearable electronic device cornprising: 

a body part made of a materiaL having an inner surface and an outer surface, 

,;vherein a cavity is formed on the inner surface of the body part, the cavity extending from the 

inner surface of the body part tcJ\vards the outer surface of the body part and havjng a depth 

arranged within the inner surface of the body part 

an electronic part an·,mged in the cavity, wherein at least a portion of lhe 

electronic part has a thickness that is less than the depth of the cavity, and 

a coating 1nade of a potling material on the inner surface of the body part, 

covering the electronic part and the cavity. 
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ABSTRACT 

A smart ring includes a curved housing having a U-shape imerior storing 

components including: a curved battery approximately conforming to the curved housing, a 

semi-flexible PCB approximately confonning to the curved housing and having mounted 

thereon: a motion sensor hx generating rnotfrm data from physical perturbations of the srnart 

ring, a memory for storing executable instructions, a transceiver for sending data to a client 

computer, a temperature sensor, and a processor for receiving motion data and performing 

executable instructions in response thereto, and a potting material disposed in the interior, 

forming an imerior vva11 of the s1nart ring, vvherein the potting material encapsu 1ates the 

components and is substantially transpaient to visible light, infrared light and/ or ultraviolet 

light 
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