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re§3:‘{:s:%m:t: :’+:(stmr;§,, 2m~:‘:3 as :'ss<‘e2‘(2'§5 =28 £1?-v;s¢:::3i~3* %‘}'{ss';’3 Wm M §'$‘2G1“i3 smmsi S¥:8,i3‘§$§‘.35, and ii:

affix‘ the ség:::a§ sf ma this cfzzmsrz «:~0:m<§ seems is: :3. smsmfi re:mee:§m:.‘~:§@n magma it

$§“:{3e::ses mar; {'$:<t‘ d’a5::>§§.3’ mezms is {§§S§si:;z3' a zzmfi iise v9.r‘%9s.§3 ‘£*s;<‘: .33

‘rm a. ts: affxsr tins :6 ‘me £9; K uses: szisemri til: the ‘z‘¢:<i means,

aim? the awuirgsd i:xfs:'m:».L:§m: may ‘§smi2§~(ie W2: §s§fv:3t':n§:‘i:§@s3 zasmut :2 mm‘ of t::::‘§i‘€s:':t‘

Semi} :33’ Wm :32‘ mama xriédea ssarces, cu’ mars; aeunczfi smircfiss, am the fax‘: emsrce

"me sgmieyzk cmrsaszta-:'§zLm:§ by §”¥§,W§i'.:§§ an as<:;§s§s:i‘{§ei1 me;«:t2';5 m zssziwire she téigfiirai

.i:3s“w::rma%§am §1¥{'€s{:s‘.é5S€?<§ fi§.:!‘§s‘3g a aaantant fmm at ms: am: éa2¥r‘§‘xs1zai sig:§a.§L.

{fliaim 2%} Ths $is"$‘£&§33 chzarastarizad by z:mm‘.:ir:i{:g vfifi: the sigzm re~::i?§3t§sm

means am ;a:s::§§3§tia::n naazms ire: s§»::s§:.<i—:‘e afigiiafi sé:z§‘;s?ma_t§en. in ‘km szysims astczzrzfiing in

céaim and ;>en‘m‘mim§ aczzxgisifian in an am:§s‘1‘:sét§‘<:-.*3 ssiasamz from the %:1:‘ss‘::';:::i«:sr: éssési

msflargraunii in {ha vertistai i3ian§zi.n:§ Ersisarvai (pf £333 $‘8(>%‘§iz't3i3 vfisiee aigszaiu

{>13 izaim is iii:-:~ systfi-m aharacterized £232‘ Einketi ‘bi: §“?.'a§* ;2m§;::';::zirs {aw ¥i1Ei‘li:‘r‘:¥§§.‘;?
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with wiziszh this; s:s‘s§:am is famjtiésez‘ §3§s.p§.aye=;§ En ‘cm: cw?‘ ;§s‘£~:§ in ea. .3.ccc.=r<i§:ag

ha ;:§a=.Em 3, a='sswes‘ii:u:»: me ::i§§§;‘3.¥ aignai aeaimexi :33‘ the €‘:<;‘{.§§£i§.iii£m :§;+;s::x:'.2s,— ?§aA;‘§::g

the: fimseasing 2°.=‘%§§ 1%: §}E’=3%§£§C8$ we graggmc fsmn imm em a §§e£3.§a§="

meaxm. and 3. £=.i‘m’a§,§£3 m§2zm3 m 2: 7831? irha {?§}_§$€§‘?. iinkezi s,=m:\;%2i<:aM§§,y.

{Chaim 8} E? is {he sysissxs ::§;saa‘as:%es‘§;*.e::§ ‘my fmsimg :3 ¥‘§¥€$*s'.§§§$‘§i far i'.§‘t§‘S£ syéatets: §34e—§‘ng

fua‘£h=e,r c:sm%>imar§ with :2 r,r,<ms:.m;sE‘::g means in zs actcaratiing ts: céaém 3,. and

xzaszswsactiaxg wifih zm~%%:x~s: a‘ers*§ce':.

i'{:§:.§m 3*} Tésés system $3 3 s;y’s1’$z“:e sharacterixed by ixaxfiszg me se€>;<szt§{:r:Vs:w.a:3s: a axes‘

ztémiaaes tin: ahjaezzi szvhissis fmther czsmisisseti with ma ;3:‘ece3:s§m: means is: fine

sysi-gm zmzzmfiéngg «:;§r2aim é§.=‘}>i§ was {§iS;)§a3<‘i:£§_. and which was §§m<&:;€ g;'a§:%sim§i:¢,

it es:a§:«§aes- ii is‘ :‘fi£i§(i§ ems) an :m:%.§ve sigma.

{Siam Si is the system cizamrxmaézez. :53: having a hy$2m‘§‘é§3§< fiatiéery means is: main;

ms .*3s"fi{':<’::3sis3g i3’§€é3§3S £‘.Ii<8£)i§?‘.8 3. 9% .sz>ft\>.*a.:‘e wmrgsamis &>:ecM.e:§ hassai‘ thaé

stszréng .En£*«:r::3a%s‘sa .€£§3{'a§.E‘.‘ km: ahiesti E fii§§:s?3§fig ,-"'tf"se <:§i.s_::‘§a3: whinh {his system waxes

f=.m;§2e:‘ ce1:“;ts§na2«:i the gzrmzesaing sm2:mr~. in tha syaimn a»c.e::miing‘£:3 i:ié3..§31‘§ '3, am“;

was zzémzsen zmri atzsred E finfvmi gragaiié-ca§§y.

ifiiaim §3.1§ ~_:ra;>h§r:-r3i:a§>ia.3..° imaarss 3:12 €§§S ma}; 21 gsasatsis famn §mag:e in time <:<3m..,nui'~er

sysirm far gresanfing :>§ gra:3h§c ‘faarni §r:§:mr:a§i»:\m mi .§::asiT um sneauss ta r‘<‘2z:e§ve iém

signai :3? we ‘tar mere s*§tie:2 zmsgrasn sm.m:s>:s, 1% means ‘as chamta §‘.rmr:z ifiié ségszzsi sf

iwn 93* mars mmiwsci -‘s‘§zi§£§»f§ aszurazas, amné Esta ziiL:=.;3§;1y‘ :25-*.-as sigma ms §<‘§s:§&%s)

sa>t§:‘ce rm ax §;:‘am§1§e:~~x“£is§:Ea.§»< imam, .3‘ §‘i§§}i‘i3t?§i§iI.§§~i¥¥} :neans fa: f’i3£3:‘“ii<:§%.§¢.§ii‘. sguatfi.

s:m»:i a naaans is affey fine signai 3? the scmmi zmzsnre. <2,v?3§c:'?s s:.§wse {mm we £9?‘ mare

ssmsxd sgzjrazes, and was is the stsumi ¥’B;}i’s}i)13§:1§.'§i}3‘§ :2aaans,{ $3} ezfimsses‘ ‘mm :2

\ia1s‘§-M53 text seumss. A snezms to afim

: S2:s§.iz‘t‘3f§ Iris 5. taxi‘ <:‘is:;‘i:iy ::3‘ea«n§,

E6332‘: ziisgyiay §%‘§3€??§.!'i.S it) iiiwésxgf :3 iewi. zmii ‘hi

the fiisgséay sf 2:. km: iaazeasai ass‘: :§s§»s:«;:i&:3

that me is":‘fs)r‘s3'§ai§m”§ mag: imtéudss ma in.-m'ss:a.tia'>r; aismfi 3 fz:.:m%s2:"s*i: { at

§.a£1Sf§i3f~‘:\-vs) 3:‘ mikrkit fiiiesz mug-'.aa‘: 8*:-=is§'€es, ~:w~a iii‘ smmri sassar §:%m

text 3i3i3;“€€2 Cnzvsmsier system eassjigsmd s°.e°§§%3 am a.»:{;::%s§:§m: :s;e9;ns ts améxira the

ziigitai infcsmatieiz w‘§sia:§z aémuici he ;n‘m:ess+3fi mm a ::e:~r:§e;:t‘ gxsiafia xfmm ax‘: iezwc

asmaé §.s.:s:a:.£. _

ii: 5:13:22 38$ S is mg: aysfigsm <::?m‘a.£?z2r§§e¢S zsss\sm~r§n§.g iéze £i§§:§‘it.a§ fmm

=I£:a's: :a32‘si‘:s$:3 was §1:"f§EEi’ 3§£&§€‘t8{§ £33; fine za:f:s§a;§si§§t:§z means $31 We ::.ysi~:‘-sm a.cczm’£§n;_: iv

ciaim 13, having like means xvhésh gkmdwas 11%;: $8338?

iiiszsiaysxsi an 3 siissiay‘ memes, arm xeasiaifir. was iinkesi ;;s'a;:ie§:::::E§y. and as stmagg imam:

ta: S;'§£§!‘§2 »::»§:«§ss<:t iinksai gm;3i§s§s'::a§§y\

E{3§ai:T§ H1 ism §‘::rm-zr wém ea n~:e,=;‘:ms ‘fie gszarfarm s:3s§<,:s<:$C:c‘-I3 M‘ an Eeim,
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gmd a_z:‘r£.=.=*=?a,i‘§g m:>sfzs’.u&2s;zt§:.3s‘§ fer an imiez‘ f{caim;iais:::i:e 33?‘ an 9':§5::it:§e:¢ in :1 wsé'ers:

m:s::a-:‘dmg; its ctiraisx: E,

.,Ciai7r.<‘: 3:33 '.%“§':e systasxs §i£§‘éi.‘§E!¥' a:;z:§;:>sed wm a. means is Ape3r‘§t};':‘§':'sa§3fi.~.'§ii§‘:s£3 M an mm,

anti au‘ia<.*s2.at.E€ {tmzszssmtészaz far ‘tms s>r.a:3»:3~e‘ {e:t:i.nc§<iem:e E ezn‘.sew§cs, 3

anaamfng is -sziainss

§‘I§3im 3.3} 3:‘; the 4syai:am far (‘$38 :§is;>§a:; 2:»? ctmtam aimut %¥2£s mu§t§- <2 . . .

sysfimss in e:2~»*’€.§s'-3%" ire Exam me %23=~gm"is:;<i: §i:';¥s: engésm mnziaésism‘ avéfi t?;e:«. »:>e:::s~ S

;):‘€3—€8i~‘«S§§ig wit‘, ‘me: eérwéi azszsniriiris.-ta‘ mm: the s::esma>.§ §s:"G{:§s§SEs:§§ aim} ::

n::m‘i::‘a.i §3§’aZ~z‘:%5‘$§.<"3§§ unit am a ai.=is:g3§2::<:' irrzuii maxi <;sf§°e2‘ 53:: ‘§is:§< is §:<i:=,rna:% §‘es{v;§rct2s8,

'§'=§‘.§s gyxiaéaz by wfigish a hmsrtaxt 13:33»: eragiaiz .«:%e2araL‘ie:‘i2:e:§ by Eifiififi <:e::st‘i§tute:3

§§*§i1§f ex be grmm is E: :i§3_::.§::,3y” »:§rw§§‘ bis) i1§3a‘{ ii’ {"§‘a§£}" tr}! 3‘.§1:‘% Sim:

aiésaiay is”? {Tim griyfi arram§.s3::ss2s:§' aiiaui ihe {i!ii§fi*“35{3i3fC8 sm=§ iesasér tum mmisexnts (sf
the Eczm.

3;‘E‘r:zr::sb.t‘sm

{.3§':;'?.!’aii.§€.£3 £éE$.2{1§€i§*‘§‘§{}N

{{3ei‘ai*ig:i =i}es::ri;3§:§»:3‘r: :1‘? iéae §sw“ent1£z;s3}

$33‘ ‘:1.

{Fi{s§d :1? me i.::~w3.='«§it§£:§:} Tm irw‘ssnt’:‘ar: yeifiias its the: s;m1i's2i3§‘ sf {Ewe §r?e:m"r aiizm

;}s‘s3~g3‘Esm whizzh suffers the service r«~;;§m»'2mi' ‘iii a;m1a§&m»*;'ss"§i i?52§$¢E5\'§§i3l§§‘§!' 333333: the nave;

s3,.r:-mam aamzi .sse"s~v s:§3g.:.:“=33i:_h 9'3" afferfng tine §s:f:sn"nat§»3n zzfizmsf eiectrnsxic zvtzmxaesneszi‘

{§§3t::r%:3,§m‘2';£=a}3‘;}.

{A Wier 22:“: and t§:¢:.desT::r§;2ti::v: :3? ‘mix Srwenirianfi ‘§‘Ir§<.-*4 Ejyxiiéin :2? variaua text" criéerria

far‘ m‘r’e§'§5s§: the infamzamm a.‘w:.:i' t':23e<a3s§ma :~:s":a:+w M22. is ;w:1i§.a§§§s: imiay. %-§cxw§svs2s‘,.

firs" r;eri.;si§s:a§s egasigmant {;:er$e>§§=.:a§s .1 am: mrixséied, §§';1>ese r2:s'age iisxaiim Ea:

amiss: axmnf. Syshams, sasairs as VCR-€~ iiraafienzark} Mziaés 21;: the §;:§@—,m‘s3.:§a:m

§‘{s2.er:sfi {mi 832‘ me Santa? :w*»*és:§2a;3~'e§. a‘§‘§e=“ the system :35 file exude ¢§i~§ter§‘a $12: w:‘;§::~a‘1 it

m3(:¥,:$Sa§’}* tea imsagi ism: MIR ‘£§’§i3 cweraatizna ;5rim«s:<§ {>33 iiw Ei\i$w5zI3£i:’.3€E§, ::s:"a:3§:' ta

a?.:zE3E$.* it is carry east auiamatic s.3.:“0§>,s°’z2§§3Is3ing mf S:‘{1a*>E, Hexwvaer, 21$ gsresamh ms

wstem am? §‘£2§i§§.E£2 :§‘;a,=: :i3t:;3:3§i°. §§3‘te§‘ai<:i§‘$ss£$ iink beivssefi ‘F3532: iérwenfiissssx

affgra fins dwiizas Es: w¥3§s:§‘: ‘me :'aas3'.2s1:'§§a§2§e §§fi;3r:ew=.::z':a§2% wéwlic-%a zmtais it is affereu‘ and a

12:39; am: SJ-:“€3X-‘§€§e(§ wifix stiié mare :‘s€smi)* reiafieti ssewétze §-iflfi in§:>r:rsaai§zm
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3i§3£3§§‘i ms: §::§‘<3:':2m¥:i:m21§ aéyésizwzszz {:32 wiisésséz :'2:'§~E:m:*ia *.s»'a:'e stsrisfied i;:§-f{3rze%3:2i§%fl.

s:';*sie:¥: §.}Ei«S.§!»'.’§ am am}: w:rs§3:s§ars*. and ".3§€?€i§"8§3§£} maaas whéticiz $—$e:'§ in 3.. cztattiaw

assestssm {ices net égcgpe tsfim: variaus ::i:§»:%x as 339%: +3? ifie Mm‘ <.:za‘z:>a.s3§§3' m‘

ffm §£*of:.>rmai§m: whieth $23.23 ::;sr.Ea.%e<3 hy szffar N“ tiie~;§ sassy awyaaztis an‘ iaaés‘ aw‘

~:§éa§a;§;'§sm saw} an E:3i'es*;~::ét§%: firzk;

{§{}£%3_3 ”3’§‘s.»s: syzstms ta? fhss mmgmiter mritaeyia azxffenési by {kits éswessfiisaz eéfera ‘the

gsarstmaé {t\3§E’3I3i3{i%§‘ $’és‘3i\“.§'t takas msé the ($313133; fer :§is;3ia.:,»:.éng the énf«‘.2r.s2m%ér.>:3

gm armisus ~:§::ss§:3 them we 29:33:39; used kw mam aéesiraszir; zzigrxsaé sazzrsax a:r=s<§

ir’:d§vi£§::a§s, a::":~:§ is aife-mwzé. £§§%t¥:m3gia suazh comgzsster $3*‘S'i‘E.°:‘s3 is fiaaigymi am
maze? the izwga‘-si;:e-6 scram: ;r:2:m‘:‘i‘ter xiihiztlii’ can set and see a:i§si2mce may msa§::§}v be

§:‘am?;;>.1>a‘.=:ts3t‘E, this izzxseméesz is set‘ iimimai in ‘she :a.r;::;'::3z‘<::ati{::s and can he a.sma3§y issisafi

azi}s3&§‘t fiiié mcsmiitos‘ :23‘ 21%? sizes; T§$s*Z5 csmsyzéiass‘ system ~::H§§§s ézwamtisa has the

%:as<~;‘§wa:'§ $2.36 ‘§§.z:f;z:t§ia:2va§§§":x‘ which aésmzire iim es.§zmi.a‘:3s;ir. s:§gr2;a§ sf v3.:‘¥a:~us ciasses

{re 3': tam {SF mare ssszzrnas wiéia that ca:1§:'ssz§ =_mm:»2ess§szg 229%; sf¢.am;3z§tes° asrstem am

vméfsh warz=;~ am*.:sm§:ia*::er§. fhézs system iaeiarszsrats gzrscasaes the §nfa=s‘mai§:m which

a*~5a;2m«:iuA-.“.:=‘c‘§ am‘ is W 3»: 836?. zsigansfi :3? zsascéa Eixfmm aiizm is a:a:.t§:2§r8.»:'i

{mm an armiag afggszzai 5:" 2:. s~ig~:1a§.S:§§r:e axasszgziea 5? ma si§=,m:.i' ssmrxe are {QM

t§§n3c§' hraadsast semtiiites 83" z~.‘.i:§n=2r siargdarai zmaizw =i‘e§-'~ais§«%n §rzmsm§5sIE23:3 in i:hs.% air.

¢§i§3‘%§':3- :sms§:’3§s‘ ix3§ev%s§tm ?h*an§,rszi§s§e:;, 2ii§§.iia.i aaizie '°£{3§i?°,*‘i:'§?-‘{3§3 iiransméasirm :«§m'§ ziigitai

23:38:: 231' 3233393,

§,€¥i3M}§~”ur§%1erm<2re. maiher ~d§§§§ia§ %r=f:>rmat§‘m: sass has m:we3s~s:d as far gxampés,» 2:

::s;m :1? aznaiegg Eaéaxrfisézm sigzzsii in {fig widen >::e:mi'a§aea§ it: the émage rear? as a gar: M‘

vsrrticai i§ism§»:§z3§§ §ni':>..e*v:é.§ {V83}, am? tamer M;:-314:2; :3? an ausfiw wzaw-22, Ségétai dates is

mi {he s;::;s::i{‘z:§ ;1£'s>::es:3et‘ zagsaén éxy t.§;»;;«. caizie inedm, §a::2§i§i*e x;£igiizx§

i'£'amsm§'$:3§m';, :§"§s;».,*=iz:‘;=..i R"€fi§:§§3~( maxi‘; him S‘§"is'£i’§31§3‘.*‘i‘5 teiegximusse finés §:';c.§:;r3i§sg:

é"isx°:egr:m‘:'d sswiats fiigiizai natvszsfk {3:">‘i3§‘£} w€:‘e§ess irameméssimz, an M1 21%‘; radii:

§:;‘<3at§§:a.s‘i'—.i:sg, sand 33%, am? a magsxezés: fir.>;2;:3.:.. Fasrfimzrmars, 3m:t§§e:‘

§m“$m‘.~a‘E§<m ac<;::§a'a§>§s: fmm fiem svh§cA§s és uazszé £3 a. virism cizmidga recsmsr, an

amiia {IS gwrzagvar, am. whm; was .recsm§e:€ §:ef:::e.haad.. am: im‘<.=_rst§aii—rm

cizangasi mm farmaé Mm me t§i§g%%a$ fermm whiszh zchzmgezri §m:::~ the mats:

§isma% Mt-‘mm :.er§g§s';a§ afiafcg farmaf, 52* was stayed next, M @228 :r$§gi€s;z§ farsmt

ts‘a:s5miss§;m_. am? czyzszgsasm car: use the §¥*:§{3:‘¥3*..£§i‘§{’:f3 fa..='s2‘;:§&..

{¥3{3§5§ ii is tmss affihe is:‘:m§.-*~§a.:3% fiastripiiaa 3? W3 im«'erai§€sr:* anti £333 arivantagaa that

an awzrage tam? szhmazs u"aai;§e azarzséiiétarz $‘»i€I?3 irrfzsrmaiiam. Esgzezriaiiy fizes camgnzter

aystsasn <3? ms éswszmtiam ::x;c:u§r:::s ‘§'nf‘s:r:::ai‘$a.r: sxmsne‘ :s§e::::~:rsm§:; sigmisy am! m°¥e:.s

the sm%~§.§s:2s,§§m*; smmsatzisxzrz s‘;if§eai‘=‘§<3:3 s;¥w§‘ae} xvézénéz séimwsz ‘$3 i'§:a ’a‘s,:—:*z:s.~s;% w§*;§r.*¥:
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as: 1m"£§°.>¥‘§£'fe'.£:'§s;§is‘§§§ ea“ {mix §nf:arma.tim“=s is s::§'é'a§:3§ far an .as:*civi€:a* {'8 :.x ism:

exaMs:m‘Ess=., ma M‘ 2:»: i)i‘i3£§..(§£‘.-<“:Sf. teiwiséan Sigmai, §%. i:~: irsiéss we am-:ik‘.s::§

graymia aiisgséagr \>¢%:§a:h mus as :afi:‘:=:r‘ :‘hesr:~ are resazvzezi, .i.a\,

as: 7 §:§~.s ;3r:m+:—s;<s§:s;§ §.£:;ma§ £131?) ":92: (§§s;3§.3.ye;:§ with as s;:s‘steem ,=§m‘:§§'ts>s‘ :3e;:<§.. M iiésma, it

$:s!3s:8{3i:e3:§{i}:, ii: is r‘<*§§>£‘8<§i;i{;§‘s¢;§ t:mz>u_a§2 2: <i§;<3:§%a3§ d§s§3§ay is the .:ma§eg Ca3a‘;‘.éi3%‘i'e:‘

§.3§”8_§§3f‘i%§3' m we syatazzz. ‘.i‘§~::2:‘s§:_%2 :3:2at;1s:'aé, the an wiii <:§m2':§:e.t<s the aamsisétivzsn 9? sigma?

agmroacis sf §§WES‘.‘.‘l§a3;‘3 am’ e~:usi’;s:s:e;s‘t whéizh are used $3: smfier its aéfiar ex sigsm

vésmiir; as amsis ficaiiy, anti &: Est 3ii.‘<‘3G§“<§§$‘s§§’ ts: E§§};}i‘i}Eii2§3 ‘w§'2§::§'s zm anti

signai $33‘ the sigzrmi E%i3is§'i?8 rsstzx-zwsxi are .s‘s.<<:ei\r::M:i.

iéfififi} afi zsaafi is: {}€‘{§i'-3!‘ ii) :='s:Ee§‘§>§'e,=-ii amii <§‘§$*;§§ax:; E’: 35$ -cast’: 8? ms a§%gEts:§

sigmi seuras is aiarmzmésessi 8:: time aiass M aiigfigzaéi §m"‘<:sr:md§zm stitfisiviy. '§‘s‘"m‘ss~:‘e:r;:s, #1

must ia§>:‘e énte ::.m:si:i:szs'e:§'i::s2 h:sw' ii exiats 2:: the c<m’cs.:<.t f:‘:s¥:: w-§‘:is:§*: ama<%is;r>. is

£a:ci:§<ie<i in 2: data: sfieams Irmvsr. 2):‘ (mtg f£?{2{5§‘xr'~‘i’£i‘.§, mes:-Nazism w§si::32 sxzafma-.3 a
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«::<.miea‘§=: am} atzrvim ii; ~:3§$;3iz2::e'~:2=<i tin} 3:28;: $:‘e"§§§i:§3 WI-3.13 ceiiacteii and ;3¥e2_*;e‘6e:§ 1):‘: ii

£1»:-zriaéia us’ was _u¥a.<:.as§ ‘min 3. ce:‘i’:x‘I":3 Ham 2: t.vs;e:”s *»~*§s=~.w2:m§:*21't_. azfuzaiieis wfaiszk

§3‘i§§>"é<3S 2: caristm Emitvism flier maaészgg f§S‘§"“:z‘C§’$.EF3fi curses: M 3 gaigfiéng {fiexaisze ms at

ssgecific Scan saems ts:- zaii fiha retgzxismi 6.€I§'i!i§{“§{$=“:. sum _és1%v:iai:1';3.=.1 :21‘ meratian

accssses: we mates}: :3!‘ s»::w§<:a ~sémww' 2: fix: tame e:§:sa_§ the cansistsrxt

axsprsacfi :3§‘f+:«r§~.~:$. “fise camnmmi whicfz gas 333:: uses the {t$sW&:§tEa§§'§ii§

€§z:3:sii3i2=.~\::E§fi§<.§:7=g mefhad {if wiii int: $3 an :~:2‘.—t%\»"e mate wifth wzisze may he usem feta’

such §§:§’z§:~:.‘:.E<m. §~I(sx°:<»:<:rs~r,t§2e a§2z:\.=~s2~rs%.amt§rmss§ :«:q;ga§ §{3$‘§§.§§5.$§’§—3.§§Gfi whim zthwsgs ta

cermin aa:*;’;:.=1%3m w§'2§r:E: shnuia he gzerfmmeazi the imamrfanfi figscréysiim in‘ this

iswenfiigm.

{£3321} S§s§»E:£‘i§(3§1 M 833?: 32.32:: or ‘the rmniamg {:3 asm: v.=2§"im:s :.z{:tzsai:s':m.

{§>£Ef§£$;¥‘5S.3§§}‘ i:§n::;<'2 as;§u2:o.i:i:3:§ is e;:s3s:;me§s §<amwZ=.:<3§_I~£. éwwevasre it is mas»; én ‘§§‘§§S is‘;vsm‘tE:m

ta: iii: 12% these sss:.§;i:;1%§im is} {fie §{:£>i‘§ uraciar cfiiiiésysi ‘J‘zI'§"zi§i2 haésxg ai}§ss§ ‘ti: c:§§sm‘se 3,

<.:«3!'§a§3'§ ¥i3*§¢Zf‘»'iSix;i£'§ ::>:‘:>_g“:‘;2m aszzf msizzg aikie is aiign ‘§‘i3$1€3§"t‘Ez:;£§§;:23‘fE£$£'$i‘ with ex c<‘:§'i';:i;»n

t:§'§3:‘ss‘t£§§ csm,au‘§ser%§;.« :‘.§)i3(3:3§E3§§ a cssrtsairs §m>s‘; in ~:eri?9=§:: GEE? zzsgsextiaxéiy, is: ~G‘r§¥:i’ is

s::§‘;a:=:>ae ‘iifise vécirzas »3a“fssrss<:§ aci:m':§§:sg is arm‘: £2-OM33 an‘ gram, 332:1‘:-2% Exams {M 9:¥}3,m3E%§.S£

an is s-mazsa; {sf i§‘siiia‘t§‘£m szasxzinams in E‘. §.*esms:.s€aa' cage tsa ezsezsmmzari. A

M ;:;‘<3v‘i<‘§e<§ wiih asmh Esztemaziivxa aha? tysm er‘ V;E:2§‘s2rz1c*.‘§xr¢;s &3i35.§§\'3 «mat serfiE‘um’;‘§<s§s :2?‘

‘am %a2.>2;§‘ mse if €328 ism"; 333 zwifwwsa as "C;‘"3R‘:T .E'=£EaS§{3%°»3 isrhaxf ses:3§::r:}'" smsxvsvz

gI»r;ams_»g§_._v“5g“§3_ 3: ‘me saftxvare .a.;>_:.2i§r;a.§ii{m sf an :.=:3»é‘é‘n-:2 S$£N3s:e .23 smv'ie{§ hy

cfiuasimg ‘rhfis; i<‘:m‘:. ’§“§}{-exssser stamsi >i:ee3'3':m§1asm.' is zgiveyz {*3 the sfa mar
fiflmfi. Sitarit tiiae‘ airiimiiim, «::.:>.m:§2:;‘*:L ‘>:\*'§i§‘} an sm-~§§n§ ser‘xa3§€§2.. and if-.«s: csanneaiiizn whicfi

smxsiai ha: mama: is zaffiemti. mg 8;‘: {'6 an :m~*§in~:: servivm, and by -mi‘ s:.s§é'a?;:§s

<3tiw'?3§'i3i3.=‘i{§ st:s::n:n::e fmsrz a ;iaia§>as£=, ms»; an ta: 2: »'::':s"£a§.'s ~;j£':a'§ fiiffifiififfi R’; as; .&ii‘§‘.£}§1.'§E1§§{:

£E%'i{§. it ;}s°5r.‘?~t3,~“ :23. jsazins wggetisey :9. <2 ::§s2z>: sessézm £332‘ mzwznutixsg icy‘ ms

csrszsxmané s»as:;2x:ma.—s2 by which 2: semen? guide: Es ;3.:<w§t§sé with infisrmafims

was :3r8g{£ tsI1’mm§' §3»°:§‘:2ra§:su.L‘.

‘£85323 W?is<.<r; aeeéisg ma ::}£,i?.33§i2Ii'§3? 8:‘ ¢‘§"§e.s’ {sf gaiszis §.§38w—;:*is is’: ~:i:”e£w§3's;g; , an »:=r‘§s;*.:’ mm

as am: mm ‘ffiksii :1 sztimtrséssiifi chaisz at :2, ma: chain by .; éng an §<::<;m xm.

Si§§}S€55‘Q§§E3"§fl§r‘;. ms au:‘:m3ai«;s%fi 8S"ES:~’$’f seqmsmrzr: v:=h1§c%3 is :3srf:>rmas3‘ has azemgt-£;€+:<r mzsézss

it 3:335 s§§:_::~1‘:§zss's Em‘: tiiaé simwing am? 2:. sgmstiiiiz niamher and a. gzizm. msm::ranE?_ a

13:2?! r::3:sn»f,~sia=é wiiiis vmisse in $35. teieizhnssie. r:;..-mrsiss.’-r zaaziitszisias fm.m' ta £ia>2a§>2s;»;§2, :3? aa



Samsung Ex. 1220 p. 1026

»s?1?.&§:3E$ 5:‘. ‘ti: insma amass aufanzaétécaiiy {tim ciass sf ::§z=::2i:‘eai ifkg‘;-gzrjgg 3, 3;: cm;

aiss ctfier ass’: a. S8?'€?€§1 siasziiarm 0§3§.5§§’~*.i§i'§§'i§'g iasmia, t$‘2é:3 gas: he apafiareé

3:: am %as2i:as‘§$,T Tib-.=:ss2 §:::3r:s are —e¢m~:m§ §’f‘éi2§i§E:.\ w%a*§<:%3 am: aasaei Ea: amiw‘ ins smaire éizea

aszruatimz maed am an tmgmrizmiiy ;)e£‘fm‘m {ta 2: c::m5.=e2a‘er am} wfsich are ea farfiiimifi

s:s.>m:é&.~3e;§s3§2, 3128;: s};3;>::ri‘u1~::§i':§::a {am {i:§§iM's2‘§§§.h‘5s;§ E23; ‘fleas >:2i3i3C£?§“E3.‘S izfan ~as:?i':2.r§ea§§3;Ls3-352%‘

;2m.s;1r‘si:£2:ni:§;¢: cmizexi‘ am’ :3 uses: ii" is itsms, saciz 3.3 :3? a sgmt. am? §3§er‘e§a3.*. a

mmizzster ematrxiss. ii: ‘ta $3§£€9{?iSi'€% a aer§sa:: :2? mmmamis wisicck 32' was amiaefidaai ta the

daéabaae éireatary, have hams ar-rangad: am} in csreéar‘ its asistaair; time mzwizszi mam, it

§s mzzztisg 1:23 aeérfcrm iaiwixsyna 23:53 23;?-§s<':;3's.:‘«£i¥‘s(:t? fmm {t€i§‘::::1i£‘*:€§"3‘{i<:s§§§s:3‘§ zircmt {sf

szmxipmegur as Ms E.-‘mi.-3 c.%w:ss.§:2g: i3{F<i$¥”i"‘t"€é§:i’£‘§!¢§ 1‘e_8i1_i’{i £3?‘ gzwds, is ~:>:"£§r3e‘ ta

:re‘rr:ie*¢e~ s tiéé rmm: ~::?a2ta.i2£s::E 3.-ddé%im:a.% sgmré ':z2€m~m;at§s:~r; i? were mt :‘."s;u“§{ hm win)

smarmi, the :<se§a‘i§rj éamn 9?‘ ms: a:<:ni.e2s:‘< {sass 9% fasrihax sihers mm ‘as when

1bs«.e:r,s:a:&.<; stéii :7.-a::m éetaiiefi .infarm:s%§<m, s;.s::h éeizséied §!‘:fm‘msSz‘§§(s{§ N33?‘ me écam 3?)

céwsutm ::rm=§£§e:»; wéfifa the Iéink a.%:ms% séiwr :$<e$cr§_:a'%.s‘:ms a mafitsw We mfzaatizm $3‘?

the teams fur exa.m:>$&_. in a faszgge, 3. s;*:»e<.*.i§§:: ;33ays§“s rs::;u§%s*. tar ether s%&€§§*‘c§a:s,

§¥~“z;r§§mmmre, an aim {tan in": {§m:i}§§{§' far aiihm" Emma smzi can am} h.e.\re its £45233»:-:

imms. iimefi azifmansézm mmiafiéty, §’.€}§‘§fiE§i3§'€i‘§"§(m.

{$333} ‘fftai :::mm.s:‘ii gzéifie :1? i::i'egar23§:§»°m $2732 issveaxztiezrz <51‘ we :ms§‘£i_r.>§e>»: ssmrce ssffém

{me wiry fzacsérzt 35:: .r§mt:§3 :at:»ur'<:es. F-2:2: emrragaie. ms ikst e§§s;:Eay «:2? a i§ net in

€3EiC§‘S zxzmtami‘ am: éis2ie=‘.*§sis;~re azhazzszei, 33:: gas: mssz he ‘rm'.x:§;»::? with atésar smvise

§3§’8$"§$§6§'3 z3£;}s:<:§:s. if Q raises as as: e:~:<as:;;33~=:, a. asssar car: rgsss s:i%§‘2er zfiigimé sa%~z2%3§£'e

‘iranéssuissian, $153838 acsziass aw iifss wnwssfiisrrzai :'a:£.i%z.s bmsciaxas mg; fife: srhmarif.

Fiii‘§T§‘:i3.$'S¥‘3Q2’iE‘._. MA:.s:<'3a“'§::22§: “fire: ‘i::s.*.<i: sfmiixsaxz arm? {§é§Cia§}EiS§ szgnsfem hazsaé am 2: s:sm;m:i:er

§§§<e 33$? s,>:‘;§§$as L‘.i‘.-at‘ Si£5i“»’§:2-i.‘\ wihicés iiizih fie ;;ss'::vis:§m:¥ E3}: G:';»-iism. {‘it';:<is<::?1zas‘§<;%‘u‘Z}L} 8;‘

iléamgmsmvaz fi‘r:=.:-<;2.asr:sar§:: {IE8} {an ism éiiz} are =:s§‘€.es‘=e<i, .3 mi: iiffei‘ is §}i?33."§€33'3§'3E§

f{£§§m,\-‘§:1§§’ii§:£s magma“-‘§iéiis:g r1Ls‘s;*>%a.y (:19 the fiiim in w§:;€£§2 ii nan view aad §ia§‘en izsy

either rm E{N1é\fl’33_:’E‘f§(?¥35:i§ isrnzssicasé ::%2a.nme§ M $Z§”§3E5 tiigiiai s;2.ieE%§i‘e zzhasmei. W3 §.§S€e:“8?.t

gaemgs ahmzi‘ a gkregrszam can 333:: cmmsezti its a zteriain »;>:L :‘n§:{.§’::3v§i‘, as. %§:~.%.-.;=,«

{i§*.a§£z=m:-.srk}" it can gm: em fhe Msaam: semen as ,§msma.§ aycisive mm gmzie. { iyz ,-“

i2'§'§“s3§§s=.‘z‘i‘§§! /‘Ea ria,ta.Es~:=se w%zi<:§: can searcéhss<§ ,2’ " gnggg 3

.C{.3{.32é§§ 23. cizszxi §ESS§{3£} sea is c£§r,§<ed, a sznnagsamzr $33 rtzimss tat} ize ;3§%sia in exsecixta

me §<.m¥:m.¥:3;=::S cammand rmmémzi ta make the aps::§fis€§ emf sessiqm ism M: as

3 , ‘*»’he=n a day§§g.="z’i' §3§s;:§aLy is wit it is:

massm. am {has s:%ay§§g.§a§' ~:§§2¢1§a~:; (sf Ema viifeta wimiaw Efifiv as :%§3\€}$?{:‘i in §3;g,«,«.e-ing is‘ is

s:~arr§=a<§ :33‘: ami ii fig £3}i;\$3$f§. iim *é:.*‘&3r2dt:w ¥i’§21§’£€%S the i‘s§s2'x»'i:s§s3:z sari‘ :31 tarzmutw



Samsung Ex. 1220 p. 1027

wém the s:%3£:s':.zm‘§ s:<;=s:cemea§. §'¥:ereE2:»', 21 user s7::m'sis§:2§s an‘

s<as@§es: z“.:§s‘i:‘§s:$'t&s:3 Va £3.¥‘(‘-‘§{¥‘i§mC?'?!§"S néfers ma s§.:m.>§é’§i.;:: »:fexs;=‘<:e

wizisziz :1 ms: a cihazi 5;‘~€?S$§§:': £3-‘.?§-*3s'§:'.=E *i§“§§3 ce:3s"*§g§::‘axi§<:§3 in xvhiah

sasgisxs Es ztnszsmsxtaa. gm =:>cam;2§e'§‘a 21 eerméiz M§3‘§‘:::= a :::«:s§:”'és snatise

:§ew‘:>a‘s2'; anti easy. §‘~‘u‘s‘t§2errm:s‘a2,. a cerésaiiz s.cis:misz2.r :2:‘sxe*§<§es ww gage M fhs:

a:a9sm:;>i>§§izu': cizzemn wifizimé‘ ms nwatf sire--€'§m%reg £s*..fe:rs2;:§‘i=:2~:3 by §i§‘:£3 usmu as 2; sari

M‘ fire zxmgrmn em. \.~.=§*L‘§: ‘Ru-2 €s3‘§us‘£z§:a.§§:m seiiimatesfi a3i:§‘<ma§it'§::ea§§:y* as mm‘. 3i.i{I§3

§:3te_{zr’a°i'ims :3?‘ fiat-r 3 ¥‘arga nusisizer sm.s:'::e. _

{{§{3.‘Ft%3§ the mmgiasierémsfi siateaiaaw wifizzh £3 a ::.=—art M this §m~:~s:3*;’im3, E? is

gwssiisie :9 stare we §r:§::rn:atima wfiiazh gets ta §<m.>w the: ac£§<.¥§ir:.r paftsem amiss‘ a asgr.

The 39,3: 521:: aisrw an aciisriisf ffiattarn §§ s'r:a§r:*:&§:ze:$ saasify. Siam Ema

énfiarinatien farms datafiasez rei-e2é‘ei§ r$«.-2.::§:$§¥sg 5i§§.'§‘§¥}§§." ms‘: s.v%zi€§: £3‘ user zmes,

am? w§1’s::h §§§(£E§§>‘ ta -:¢:»:l§si«. r.:%zas:§2e§, am? wszggraam by *.°.=§§§3';§‘.s a garefieraesmss is ~1:af§*§s2s§- mm‘.

in: i:JmFs§s;i'*§£S:3, ii cam used .53? <:4m':;}1:tee' rei‘r*Eesr§§:g §n§‘<;-.s‘§m1=’;§:m ‘§§'~'}§§i a hag fitisx §'§ an

a:£2er:asgie was me? as uasr wiii am at the mews 3.: 38% 3? ms chzmmtsi 4

s:>§:>::$ a€’f;3u,‘3§”§a33§:§1i saecificatéasz, a s:n.n:;2::m§ can {his data smzi :53:

inst §:$%f(P<r€ €315: news at §{§:i3{3, ma’ Tim: amiss with stars a swiimfi. inf-ex ‘(fie mze
ammmi :2? fim new at §i§i2r*‘.?= $5-;a.::ti3,a=, afiigns véaiih cfzamei is thizi mm‘. By

amifféxzg Mi a:§ti§iié:.>s*.-a§ mmmamfi $8 a: wstem, r:=.c:’sns:m:tiia:>r: and re<:iassi§§~:a;i:m :3? a.

»:§§s;}ia3.* 8? »r~:ae.:§: cm are .s’ea§§.:»fabie, The cwwentéanai W532: éjygses an‘ 3 zmnzezzarfi $5

maiézabie §im§§ar§:a* St? -am. 3 :3§s.§§€z},e* ma by EM agzgxrnaah czmsi:§i‘=.sfat‘$ by

_e;§raw§.r*s_g ,

B“r3nsia:€i<m szisasm}.a~.....a.,-a,-.-u-««-..- ,

T’€i:2H§‘\§§{?AL §7.EE§_{}

{¥°§$§€§ an‘ the imenifizm} Tfiés isw:mi'§z.\r§ rzzflaiss 33 {he twigs: gmtse tbs iz*3ftsrma£§m%

§}rt:gs‘am w%}Es:§2 affars ‘she r'e§;exrm;t fa amasmaent esfleséaiiy mm. We ms-w

srgszfem mi: eases a::::mm:§: ufffiriszg tine .énf:;zrma%§:m abszxt :%§e£§:i’:m§s: asmzseamzsir

{m:ertai:‘i::3e:§i}.

ER Friar «:3? 5:13;? the {§ese.r‘§;>:*,§‘a:>r;: cf tfnis invantinaafi syeaienz tn“ vmsms %e;:<ft as"-é°.:'::'2=s24

is}: Mfmséng “Em £m‘<srmsaitEs>s1: aizsssf §‘§s§m»'isim: siauw‘ avaiiahfia ?~§=:m*ex§—e2“,
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far ”:'%:es»~;s " :e<;2:ir;s:~m‘:s':t I5'§3e;'é{3~1§§\::a§s 3 am ;3:'§m:e<§', ‘{'%3<,=s§s a'am§ga2 is ta

same emmt. i5YSi%§¥§3Sg asuasiz Efijii itrazimsark} w§1.ia§~: us: irs*fz>:‘ma;x%;§m§

fmimti ~:§s.~": by m icaezai szessmzagser. fifer fies s;¥€*L’.2Z:§.Y: :3? %.E“:e smie :::s~:»:-mg far w¥3§{:§*§

new: is immt isms VCR the agseraiim mzée girirtmai 32:; whim nsswsa5:s.;>.a.r, iii mdes‘ fa

senaizia if .::am* 853:‘ z§_:§i'vmait§:: sasrmggmmmireg cs? VCR. §-§:>wewer', :2‘: ;::‘r:a<=mt‘, am:

system simas amt rea;§i:::sa ma szmiséa iénfsexaciéva iigsic between i:se.rs.“§“h3s éswerctima

affefs fizz ziswima in ‘e‘.<13‘$§§:h ‘Sm .rema.r§«:ai:~§e §:'_:m:r‘<si«:§m:3§':t ‘svhécfi meceis §i fiffiifflfi 382:3 ii

can 3:23 §>:°:w;ida(i wiih mezsres aseafiy €‘:{i{§§§’§i3§3Ei3 rss§::§ea:% sersfice rant? iafeérynestiess

E:§ss;u3§‘ $313 i:n°mrs2a?§e:2a§ tam E33; which 3§&.>:€ wear»-3 ;s:‘i::%:e<i .beT{sm::é:aszd.

syaiam izzmnzi am Méxazs‘ coizxgazzters e§m;:‘.r:‘m§:: maaim which was: in ea came

$)*:‘;‘E8‘m times: mt esatap-e mtimzs‘ s»*>ar§‘:3:a~: ;>a‘a>t»§M2.s, saucfs Esau»: is‘? the M5123‘ c.:a;2::.-:.-Ry :3?‘

the §§5‘fa‘;:*‘i}'I§~1§§{3:‘% w%1§{:§'; can be i3:C3£§&€‘¥3a:§ ms {z‘§‘§‘3,s‘ arr iésss easy a§3;3m2z<‘:§‘3 :3? iack M‘

:§§a§e.s§§sm iisiermttive

{$583} The sys~i‘em <32“ itihr: s:L¢::mm>t's2r sréfierfa fifierefi is); this §:“W%f:‘£§£}§3 affars the

§¥€3!”S<}§'!?§.§ s::::m;3::§:e.a* W?3§€:5‘i takes am’: the iiiszxséaiéé device far :§.és2;3§a§2‘i::§; the i:>{“e~r:.s:aEi<m

an asaritms <:L§a:s:sm: fmm tim s<:s-mite: uzseai 33:32“ :m;my £‘?2s saissmrzmir: s§s;s:;1§smzres2s and

é:t:3§vé:§u:z§:;_. §nt~;>~§;rr‘;m=::3L, ans: is z3:‘t"as*em‘.. s‘z§§irmm_z§: ssmh ccs;s:§3u‘é'e:“ system £3 :§r.*».::s';_:m'2d 55

iészaé‘ fins Sarge“-s§"zs2:i :2»';.é*§:rm §3é2>:}§$:‘s:«.v wizitgh mm 512% am? see zfiisiasum may {‘¥iE.i§}’E§Y

im:$.¥'§>s)s‘ai“.e=;i, this: §£*§Vi3s‘:‘£§x'3R is neat i§m§t‘:2se:§ is) the auzgaiicatiem ami can in: ;s<:'maa:;.«

aixsut ms 2:";:>a';ét<sz" 3? 21%? 532%. ‘ram z:$s3§*;>a.§?Z§:r says $2921}. 23:‘ mix §:‘*2>:smtia>:'; ma

éxizmxvarsz and ?‘amc‘§‘ia>s3a§§'i’3¢ w‘f§i§:%'2 aim a*.<::::;§’$‘e i¥‘§{§ M-12%-‘ ‘wszxist siggwai :1?‘ varfiimz: ciasses:

fix:-zm ism; N ms}§':<:s Sit-u‘s"{<¢.:$:3 %f,e‘§'§f§3 ‘f§:{s t::+‘.€i";‘§rs}§ ;;2r2:=1:>:3$§3.m=: 1s—m€ s;m.v;;:<=.:t+:r :33I‘.:~§5i:.m anti

<.~:?%a§<:%3 mm aazszumzsiatsm. ‘fhés sys*.:s~>m mtsargmasta arm :;mss::s:s5ses the i‘nf:1rm=ati:e;r= wmkriz

$5 .rs.>;sr~.w‘{:cae3 am“: is c§§2g.>§aysa:i ti} 3 usasn signaf sf sack §::,*'m‘s2i:s;atim is :«s{:r3;.:is“&{s'

fmm an smamg signai 5;“ a :$§g.é§a¥ s:§;gna§. §xa:sm%:-12$ m‘ s§ga'aa¥ $2<‘.'s§§§’CE* are the

direct h‘:“E).=i{i{:fi5i sa:a%§§~tes sf £2§€'§3er' siamiarii meaiag i‘e§e~2§s§cm trasmméasimz in we may

iliii.‘-§ii*. a§?.a{§«asg i‘s2‘§m!§s;i-cziz ‘§mnL‘~m'm5§'::s1, zfiigimi zzatizéaze =L‘e§es=‘§si-rm *:ra.nam§:sa§<m {23§§§‘.§i3§

m}i?—‘~.2 M‘ an an;-xix:-g.

Efifififi} §3urr=f§‘.er;m2r:e, ;~;mi§‘;:=::' i§5E§i'~533 §zis'§~azm2zz*1§v::=.ra szssss has si2mrejys°:z3E as far e:;>:'a:ve:::~§e: a
923.2‘: in“ aaiaéeg t‘e=§a=~e'is§m‘2 :;‘§§g‘ma§ ks ms earzizzfizeti §§i this image wart as: a mart" <2?

r;a2:‘%.ic.::E hfiaszkiéssg I=.:m:2'va§ {‘*$’$§}, anti a‘§‘iw.s‘r ;;sari:s. 9?‘ 3:3 mzafiéa \>.'ezs»sL.. i3ig«;§ia§ data $5

»:3§1i'e1§s*.:e<:§ by $333: ce:esE:':ar§ m'~3‘::essm' 3333: iim saws 3‘fi~'§{§t‘.S‘s'£, sssi::.13%§*:e :;i§§;§ia% vézfim}

ts‘aRé:§¥§§.5$i€3n, as tzigitaé a2‘§§‘:§5§;a_. such as the sizuiadarzi €ss§e§s¥m2“ze2s am; §m:i$.£€§§§E§f.

’°§nta:am?ed smxvice d§§§‘t;a§ m=5twm*§< «:§3m»:} wireieszx ?:s‘zmsm;és:s§::ss';, an .a§{\,=§_.r§“£v§ a‘a<§i~;s

§m.»a:i«::.ast'§:z§g. iii}, zmé Em, and zvaagamiizc f£s}§)§3\=, §T:;_zri:tser::1«:a§‘:“~.., aamiizer

irsfmnseifiesz is Ei€3{}E1§§'f:~‘.§3‘§€i fmm §'§‘3€2 whiezés is maawci in uisfea‘ s:.m*<:;e"§‘<§§3;S: recimier, tm
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.'a§.¥:‘§§t? {SF} m*s=._yea~r,~ am *:.*i‘E‘s€:§s ?<=:::s>s's§‘eti §§s3:°0?‘e3§m=.-wd. Sum infermatiian is

Mcéamggazi inks an daigza §3:‘m.3.§‘. fa‘~:m‘; $3129: iiiggiiai §"s1r:3>:3.*: w§:i::%: \<.*a$ {ha

s“>:ss*':m\€ fmm the «twig-éaai ayzaisg :‘:ssrm2:&,. was Vstzmtzi §:exr%, er the siigiiaé fxtsrrn aé‘ far

i':‘a=.:‘s>ss3';§..s23i3m as. —<::m:;>:s’ter use 1% imernaaiina 9-rs tifiés r§a.m '§¥:)m‘$.§:‘f.

*(§{“5{§§I £4: ::»m~: is?” the im§3€3:*t3.¥3§ :ies:r‘i§§t§:m sf §:§W?:$’3§§(?f}, ar.§v3.n§a.g:a-sTt?1art

as: uses‘ x:h::=w=s 2:2"; tundétéon §s~,fmr.::aa—t§z:;3.. iEs;3ec§z»:3.E:; the 2:s>m;:>uts2r

sys;i‘e;*.s2 this §m*es‘%i§.»::r§ aczmfirea imarnxaiéar: ‘.7§’{3?"§“: :*.::;:2*;3* E§€3C‘§‘§‘{3§‘i§£;‘ sigsms, ii§’§i‘3 affszret

ufiiifa aim: mi-1:: E*:a.s:§s:::: {L$s“:":’§‘§::<iims zievittés} \<:h&a¥; sass’: has S<‘§'i%W§'.$ in the ftzrmai‘ wiaiaia

an im{§$3fX’Zi&!:‘=£i§5‘w;¥§‘0f was §m’~:2‘s"matém3 is anti 3u;'i'a§3§e.= far as: m:i§s*ii'3a* is a i.iSi%E‘.

:“~‘::<r er,-xam~_::§:e., én rfize {tam sf 2: §3:‘ea<§c:s:;t §ii;‘*§i3S?iS§§‘}¥'§ 3i,s;’s:§E.. it izhaasgafiri me ‘$33 <§§'§:.’§'s;i

gragzhi-a d§s;:v»E.ay ‘.°a§*.§r;h §§a3 at r§;a;si§<3§: after‘ {M522 siggnaias am ‘rs:i:s3.§ve{§, £43., an :ss’i§‘ma£‘it3rs,

and ms: 3.1r:3t:&3sx:%t§s§§:Ba§€a§3 Eu’: diaiaiawrd with :2 s:«:::tem mt3::ii‘:>r mmi‘, M tisizz iiime,

is rmzaéveaé and arm a1:n:2:n;§s:aw‘ia1:z. Eiéiiiiir aaggmé <:%::; z2'§§;et3 imfi si a§i.giiaEsaa;'1=2;3.§a:.

Suizsasquesmy, it is r‘e;:rm\ss::e2z:§ t§m>:.sa;;%: za a§§g§‘§‘zs§:1§§§:§‘:§;iy ma amzsisg ¢:{s{§Va3s‘§-Es‘

gragaxaai is me .sys:i:e:m.. Tivrasagiz :2:am.r:a%, we sm wi§§ 1:3 rm: iZ8”;i?§31§Si‘3C.§{E‘i:‘s 1)‘? s§g:2a§
a;:z;::mac%3 cs"? this §_ssv§mti:m s1§‘§€§ <e::u1€::m:n§ss:hix:§1 am used figs arszier is ~:3??’<e:.r sa

vésuafiiy 2): a.a:rsm$§ica§§y, and 335$‘ acczmiing is me aggareach is}; which i:£>s~;~ aisass and

$§g33a§ 0:‘ 2139 :<i§s3a.§ smgrce raceivaci are rarxaiwazé.

£=C§{£i}i3§ Tim art ififififi fi§‘.€3&f is iatsargwet €§§S§.‘:§£ij§i a sigma: is: five sass M izize {‘I§§§tE~t.§

s~§g.r:a.% Qéfifififi is am ‘she C‘§€:S§ :i§g§i‘ai inf<3:'me=otEt3:2 ziemiaa‘. '§"§mm*§m'a, §€

musfi take me; ssiiszideraifen exisis $2‘; me zzaizfiext §§‘€!3'I‘: wizic§: §n‘farmaEi-mg is

iszcfizedszi in a data $§§’{5IS.i?§¥ émw. :3: dam are rss«:»;~'s.ra¢i. ‘Um :m:c£*:a.ni3m s:e‘%3§c%; makséa a

sigma; reach C~{3!E‘;;?i§§‘.a$* sysiaem s¥1s:>u§r§ ms? as stated axresxfiaassiy, am shnzsifi

ma‘: iémit Ema is3a#e:“=ifan is {Ms iizisxg £>E?z<%s'<e'f’s;~m Litéw s<~2ceL=t§‘:3:2«

agzgarsacés {sf :2 sig::sm§\.

iiéiéifii as 21:33; z;:<;m:;%éa:a.‘se<3 m:>§'r‘=§3~&si‘e? systssn w§:;':’;-E; am assdia §ig‘:‘§s3;% ¥‘i2CE?5’,~*‘8£‘§ 3d‘:‘i§

<i;‘2z;3$:s_sr"-:sL:‘.3 er mm .s‘e:m:«<§uce $2322, this vafisus s<§:;¥‘Cés.s the :31‘

es1Ee‘r‘Z‘z:§§:;me:1’( am: 3. sLatE~sf;as“i*:m:‘ sigma: exist. Hewwer, it is wry <3§?"§c:s’§§ eacés usiss‘

$8 (cirwczse é‘:-am titsg a.i$a.a'mast%~a:§ s*:§s;éc%} ;:sms§$%s; :3? :4 s 9? +:«z:=:§st§:3g«; zzrszgram and

c<m£:en‘i: ;:u::‘a>$€ >.<x-Mai“: gees §3z‘t‘.$2),s§§;e‘ saga}: §§i;E§¥2‘§S.3,‘s’. 33': the c::nx:ent§&z::::3

;s‘t§‘eVr:2;3§, wifhmst §,:+ut‘2§§$g in a. c:am:2‘§§r.a.ited s::s):a3’;f£.’s2m£i, was saézaatiéan is géerfzsrmeé,

ti§‘:“E":=::L‘s§i‘ ts; £?§E:3.s‘§§% isms :>§;i:m‘ sigma: ,f‘::.on3:eM saurces. es‘ fa: irwesiigata z:§.~.§s sa::::‘ce, «yr

it regimes time anmgznt. $22 aniissi’ ft: :iaie;‘::2§r:a a rm? mamriai wézéch raw maiariai $3

§s‘nta:‘es’:az3 am $33 ass: Mr mar Mae-n figaciéng it ira ::e:a:'::§§ sé“§?:e stsntesxi sent wétix ta

¢3‘fEffaz'smt means {is}; <~.\.xa;::§s—§as xriigm $iw§*{C§’$§§i§: a mswem aéaéta 5§§§:'}ii§ mm ;: §e§-:w§s§m:

:i3r<sa{ic:mtin§z $‘§E§:~W;§ ,=~:-$5.}; it $3’ sxecessazy‘ is §s~.-—«;es*:§§a:3z§a, ;*=sa§3§r‘ Enfs;-r;rmti<m sszzzrms,
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3 “s:.m:§:es23;§§1:i:ir—:.“

ms.-e far zzifie N: z:'3r:‘:,r ms? ‘die aremgfi :i.ém:::is:s 8 es‘ eeaée §a<:t'§:m3. $2,,

aTe€:«.='a*€i<:§*s. :=:is~:§:,=§e 3 s‘§.2Es:"t;3§!‘< ségzmaé ijygm :«z‘t 1:393. maxi _:>e2:‘§’rms:é:~.;g' this exzaiemtirm wing

a‘n<:§'%:ea' s§gna¥ iryym. fin e3<aa‘::§;§»:< ira this mam £3 m'§hi§c§ty‘ cm gm: fim

tei§;}§3s,ne nxsmber €39" ms%€§ng we smier which nzsrcisases an ‘s3,r‘i:§‘:i1%,-t3§‘ tin: wnrifi Mb

aimresfi icasmegmiiirm arzzfimss}. ':“::;§ is siésgxissym a gar: cf if-:i§}\s‘§§I§{.\n gmgmm. :92

ussar w:‘§'§e.s £§‘£>\~"a'E3 the i§s§s;;sx‘2a:snz§ tzumhes‘, ‘ieakaez {as as: ea:'§si3§:::—a=2, (fiaia {figs temzfwne

mssmises‘, and s:‘des‘s2 sg>ac§¥’§c 3:119:35, the £':{'ss’¥">.$,¢°.£i§3‘.'ma‘$Ez§ s~;;:em€‘§:sg '3§35tw€iZ§-:m$ Mfes‘

credii‘ gsanzfi §!‘s§(?§‘.E¥3E3.§§iZ>:“: er Esiii im‘<.=:‘m:s.=':§c>n im: :me:'a.t9r. if itim wmid vrefi axidmss is

z2“?§‘::red it: 'i‘sEe‘s»*i:<i:m séww, zzftm 1: asses‘ gm‘; sane ciisgmys. 5? this :afi»::%a‘es:; cam

3<§mw the szxazct ay*r2ta>i M ii£§€§$”z3s§, :ha*’€ :£i.!:¥§;§mi«‘:2 inmatiaé Eats c«'}§§§3tI33‘5J5:2‘i:

gzéickisag, and can izzgaaxi if ism“: samh t3a‘§m'£:B§‘, can »*:nmmsm§as=.ate. wiit; Wis we?)

saga,

.E£mz:§§

{S§umm‘a:'y m‘ fiza kwentiani 9:‘ fine s<§va‘:;ta;:ze2s :2? mix‘ §Mr't°.‘i}§‘§£}i‘} £9 3?: {km mmiezssi"

guide {§{2{;§= wiiréz w%:i.«::‘t§ we s'eia&'esi §es2e;;"i;:)%é:m is affereii am): ‘¥’s'§’§§{2§“§ is inisegmixssi "Wis

it‘-rmiezm‘ gi.5.ii§i’-3 em":-zrta em a:.>g>.maz:h m have beam ‘:mi:3'%6~:§ far aifiér 8? ?§"§i§ m:i2iE::é§:¢

§§§‘f‘t}F§‘3}&t§Q¥} ’s’s~‘§ii€:§“i f3‘§‘§E2.=”S em ;:i:m*<sm;i1 ts: isazvsz isessi !;éR§f§i?>i§ fm‘ t‘émi§m: it in seszreiz <3"?

3:31? ewiezit whiefiz S: i§3>i‘e?$5E:.*.if zxvmr‘ was wémfe wizéie iiiiiiig‘ sms’;z;§m:s3* in itw‘<.= szer srmrs

sigma? tygtaees mas‘ gxruggvanmsingj, amt! is sen? s=;*}§'§: nffar <3? :am:§: infarmatéan. am the

aigfiai as‘ {his irsfssrmaiéam, f§t.§§§ mare rsessariy amaihgr éii§%*'fi$'$‘§;%‘.i§§<‘5 {Ma En<.*e§;iims E3 ii

masthassisxsz far wing; §e3:'s£“ :‘.£E'¥E siafae 3 iiezét, ties rséiairs-31$ im"<s;*m::i'£sm iseki at the

ix-:9=:2te>=;i‘ 51$ the arzzaram 2):‘ 52:22am, aa s:>m»:s i:~:>m§<'3i‘:‘i‘ gums.

jimmfi

‘irsimciimeni <3? we §sw<mfizm_“§ ?Iv§a :“.m3s:a.m‘.i:§na§ aiianiap‘ gguizfe simxwn fin

‘taigxsiaisa ms gxaiamia déamayx the shms: m’ msessmt and £315 its-tura in 2:. §§si:

Szsased WE afar: fime R3 ares‘ currefii time as shown in 5,§__;3‘; Lit can he saié {mi &: $3

the émeratrfiva {'res:fricfe:$ a>:mm:§:3§e‘} §1ei2~§“%£i§{§{!& zsmszxe ii: is gmsszéizie :3}: es. i§S£$€ :11 am

m:am;23:E sarazaiéing as far M‘ iézsasze ggfi.-’t3&s. Hmvever, ‘dis: ‘?{‘$~i‘§3‘§3.§' M‘ finaae

szzzniczemc gwifiae is ra.st:‘§¢:tse{§ »:5.ramai"i::a2i;§s m€r'sz1s:7::a§.§3:, was smi: affer :2 C£§$£i§3§:'3§$3§§2'

:‘§e>:;€:E:%sa mearss re :2 mar. I>7axr?,§:armmx<:~, gemsraiiy Eafmasatiaa E5 :15? st»r:s‘a=a{§ ‘by we

§s‘§§’§f‘$§§§'{2§3*§—ii azsgmmrsh. am 3 §§::§<., §‘.e3., iaim‘. rs.eEa§:izm,. £3 mi‘ a§fe—ree:3

{M}? $3 ‘Hie C{.\¥‘i§'.§.‘-”'?§' §§s.=§.s:3~5: §§s:’§'egIa&i&s:£ ixmfiseizi ;§t:§:’:‘e_} iiss tixia 5339?.-m§;;~:e §s*;i:§g:'a§‘z2;i ‘me

sssftwam ;s;:s;e§§cai%‘<a.n w§:i~;::Ez mm :s::ss:r:-ms by the gezzerafi ;:m'_:>«ase euzzagmtei‘, £2):-‘ exsamsie.

§‘:.c.:§:-sxiszea i%;<;= ém‘ms:az%§as~. .ai::a:s'—t ‘the :::=z.e‘.2:t‘¥a.i>$§§‘;:: {i-’§‘§?3‘{€ z:%a.te2-Saga: as? Vsthas‘ m'::g:~am:;i2i§3§ is
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w¥§§x::‘i3 suéwimas <33‘ 3. §z‘:.;“gs:~ :“.~E3§31§}i§ 1. ::&a~::¥': as §~a.§22~v5§§8sa and {§§§§'§§.i£§ 3ats:§§iie zsazmce, arai an

.<::1~*~§§:?=:“: $sr&~‘§¢s., am §:i2€§:{‘:‘2s~;=§ €¥$.§'V‘§CE?, and mwiriwai awe ;?‘3$S§‘§33€?,. :::‘§:§ the csmiésnt

téariaus $i3$£§'€€Z§ zém smss“‘<:«s w%:i~;:£“: mas ri<:£*s the <;:3§:§e:3§ §§ iafaramtizzzx.

e;3£':'y is‘; a :::m§i§:‘§§ §;ui;§e mm i‘r:c§‘Ln:§a §m‘::r:::;;«:§§m aisamé zessrviztsa er

mm .=.:s;3';:ts§m=: ma §m“<3:‘;matém3 abwi‘ !'§§§i‘51i%i‘§ se:w§:::*&e ;>;':w‘§£e§8s:. ‘Rm amsfiqeszi

:1? itéxis i‘raw§:§i§a+:*; mass E339. &§‘ai'aE3.z::;e. i:*u;is:€§§n§;‘ ms-2 §3%5‘SiIt‘§§‘E§¥E§ im‘11rm:«:i¥r::r: aimuit ifiase

aarwieese This z::3:si‘5:z§i' ice tiisgsiawxii. %“1.~’ri§‘§:5:rnmm=., a eiaiahase ms: :a§s;:s s:smm.§n iiésa

e‘m‘ae:§»:ie::‘$ aaatnsanii {en EESBSEEEGE ‘mini: fa accessed in ::r‘§§£e:' in ssasxiae rar}xe'ari§s§ng

:z*.~*£s;1=§‘;.‘as:s 63’ tm éz”;fz3s‘:st:m§i@_n ma an E1£§£§3§§~(3‘i’a iiinz ‘i‘1§3<? {sf $i3{s{:¥§{§ fiisfseifilrfié, ans}

cams.n:§tar sysmm meérfcrm Sfiséfiiféit as:§t:::s—i‘s‘am., ‘Rae msezms 2:: §_3;:‘2s::’s§'sic;1§ fem

waters ta x?u>vs.* the igsfaarrgzafian an adziiafimzai, grasézias, +3? the esamezzéxfiazf avaisééziiiiy :22‘

is ::z:»m:‘wt~am§ am 9-ffes*e~:§ ‘:23 ;a issuer.

{$53312} §~‘:'m?z that :“e£:e§~:e(§ siggrm. §rsfm'ma§’§ars E5 s:;:<ira::ie§ ;3m§ és sraviéed %a 3

xzsmfrrw gsmcessmz fisftwase is sffereti M ’i:i*:$ gyagshicai ‘a.z2§3rz3ac§: sa §"%¢a% ffzis 1%?-§.?§"€iC§

data was he mad, 2: z$ai'a.§:2:s:§ may isé fwmati and a can faimw this.

§m‘:mnat§m§. 35*’ sfiferimg Ssi{:§‘§ ax :§§s§aE&:a; and {$33 e*§§:»:;3§a:y fixes siiaétsgms '::szé*ws2e=.=&§ §‘§N=:

memsrlisigd da?€zsb.a2se2.:»:, 53:35: immxkigm i§3T153‘§§{3ii affecmeéy c.:m§:mi Emmi‘ anti whézth

R3?! km =.2$<‘2{é fer‘ <:£m§‘§'c§ 8%’ a €?—{3ii1.§}i.}§iN” ,2s§.:§§= w§3§£:§2 is rim in .in‘§t:»r:§§ai§§§:a wéih s;§.s:§g§'e «

azqstsrsfiinatfim, zami ssffazrs; it. it gets <fc‘§»‘.=*n its 9122?: ::a.=2‘i‘;‘:>E, amzi a use: mimis this <:anm::<.

ai§§‘:3a§ §:sg>e azrzsri varimss ~3s~:swé::s:s5 with wézism szsymmziar S«I3I‘3S§1N'S'£ is §2:‘wi(§is£3.. zm-vii san

itmaass as‘ §'3iéi"§{3i“m :;§1§:er *.ra:'imzs; szaiaseziiasas new aizazsé i‘.*.ef:2.r=a§eai‘:£m, ‘fits; §:*:f::rma.%§im in a

gria azti ai.é:1i>:'is an ~2<:re~%Ene sesxriate ""a ;m::~g»;ram" éiiw ma shat saessiasz 3885 s:§:t:«w§ in

~:§«=«a>.».-i . §;‘1m<~;:awee',. ma ““§§a§»:"‘ he ma (§é2§£1§:2a$»s2 w§::7::h is 2ws1é§ai}%a a§>s>~u% seieatiezx «sf

:2 zmiisze gaszm wisish azeesms {:3 he §s3te:'esi§;::g, N‘ as §m.=-mm ”a téém {trzs{5é;na.s‘¥<}” and
wiziefiz can he se.a.r<:§§e<£ me Vc.rea—§ec§p

{@9133 En mi: §m’e¥§i:§:‘m, 3 ziafaimse iscsaiiy :sf~are»:i in z§§g§ta,§ n‘i~ii1’i{s§'§+' stseragrr; 3?‘

ma §':3ag§:e\t§t: 5*:-a.s‘d <§§§-W M‘ cams:-zsiesr 3jg‘>?‘h§.-*3‘i,. m amer ftsrmais.\ A $3: taimse xvii?

m“§‘.e.,n he zzzsdafeai and Vwiié inaiaxria thejénisrmatimz an we §:3f<s:ima‘r§»:>:; an we wdaieai

csmitessir, am» masistezi a<3‘x:e:*t§sameni'. mzfi aféwrs. Staci: tsgaxéafém ix one (:2? we

Emgmriwst sscivmtages m‘ i%:§:: iswmiéém, zftsr exa.m;>§e, it {ran amtiafe sxmgram irsfarsaaatéian

‘sn:,:;::3%‘:sg nw:§§$és: afisn £33" ;)§’$§j:f§’Ei:‘?% time, {$59 ¥«.=::§g:%§:. tém ctmffirség ate. w—i:~.§%& an ‘<'ii3‘i3“€!‘§‘.§‘Z~'E$‘

can :;.=;3:iz:i‘ss. :=.a¥sz§ rzmmmmn ézfisrenatian am Ssérzg systam m‘ tha a:*§.3itrah‘:>n in‘ ms)

tar Emma e:i§§;§§§i £323.13 az:{:1sis§t§£a:: aysisms wiih which £1 ms:3;3::%:er és s»::zs§g3gsed, icém d§giia.¥

szzzrsmssi‘ the is 23.22.-amirsazi am} is si—m~s::§' in 3 iearzi >::“A~.i:a$<\ i'is‘§‘»*~?2. Fer examgaie,

as £:£3J3‘Et"{¥,'¥&=‘13 witiain the 'v::s:'ti<:.a§ 3t3§‘&3‘§§.i3'§§ Snirervai N §>n>a.s3c:s-xi §fi§§€\£i5§2‘§$‘§ {sigma}. 53:’

398%: ¥m*=::s's:ss>;z*.ii~£s:As stem he au:am:I=i"£es:! f.t‘£>§3~: téxis §s3‘t‘e=.:*~¢a3.. mm am; E‘-i°~':i‘?‘a'§€;3£? iii-3:’ {he
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Area ?s§&*‘:wm>E«: whsszk a‘:§)3.=‘§{§ aiem arnsiéa ‘fiwrzmgis ES ~:;§rciis"‘£i ‘x-vi*.~i::.%1 C?-.i.!1 aim:

dg§.§~«.=1er $133 szfiii mxsrg Ream»; ;§::;:§<a;.nas::<§_::>m£;s £3!‘ 5:»: at an a<:i'~1ms S§'.33.§'8

umg. Em aimed mm c«:2m;2:.=‘<<a:' games. and i.“:¥§§§§i3§ aim

‘;:rm»'§s:§§: t§2s'az:gl*z gm: caifie :*r—:‘sa=‘<?:§'.a, is: xvsas fixed is an et=:c%1:aiw mm clrsasmai fits.v

{%€}‘§<%1§ :3z_:§~.‘»e.r abia $3 cimssa vasémss fiisséay mmies. “mesa aiéagiay madzes :-

ms i:;?m‘:2;::té?s)—:1e:§;s$‘:‘ay 9? a aiiisgfizfiy‘, res§ea::tiv:>§3,=_. shavsn .« x*:§3x*a:*.x=§s¢g;,3; ,

and g§§jm~.'§e':"__r§ . 21?? a made ~$§s,:=§a3,r ~3a:2si‘<3srs~<§ that :‘ie%:% is

s:%:a.r2v<;%eriza:§ §;.ra2;:¥1im§!g§s§ <3 z:3':s:;:§za;I.‘I‘§:es»:s §’a‘e§§s re;<i~::\::2,s:t ‘((3 arms ‘item wiiéz 5;>ec§2"§s

garagratn air an im'em~::=;' are Siszmm in \ ‘iiiraessa fieiés: em fiekis aaiiaafi 2: ma? 5

—res;mt:€i'»'e§y. {me me? am he miatezi with ea. §‘eiaw§s:§3sx :1;~2s‘::g:‘§;s3';, am: gm: 223 can

aizntaés} ‘the igitée is? es nwgrawe. is: ::¥<.§§‘3£5§3§ maxsfie, at »::e§ gra;:s¥§‘s:::~;iiy arr:a:s§,sa<§ ras:a.:m::i§:°s§:

is the time £<.rmmsst' 53135: iixszrizasataé g3ss§é‘§<m} 2:?‘ it _:4‘a>g:'am2 ae;:cz:s:‘:§i§3§; its ciwzmmzi, as

simwa in airavxiszeggfi {ta am-z:::3y_. =s:§‘§<:2iE {1s>s§t§$n}. Ganmaiiy, this is caiisecz a ”_gris§

Vim-:3 is sis*.nIf%a2:§‘ ‘iii ifna gréé §§$.§§E§~i% smwm in 5:; ' {.311 Si §‘§:'§.}§{tii§ carsfigairafims, as

i>afex-':‘sém‘z c§*s>:2r;a§a§ iiiifiisbiéf {as saber mecfimnssnm <.°.:‘?>:¥c§z iémiify s2é:.u:§». s$:ati{m} §s s:§:=::M=V.<:.w§T2

in mg §=3f£‘~§m:'.:§ i:§{§%? M a fiisgiay as $51‘. fame fmm fin: i'a;mms:<: war: at Ema i3U‘€i‘f§5':‘!, and

msgzressesi my ;':7gi‘z%‘-§*m.~*§<§ s‘i»:§s2 ax €3§$i§?3§ sgiaséag :‘§W§¥} ifise: ieéiwbasaifi Siiiii M as

rE§.=;:3i3.3r‘. Each mi éérscfassiérm iéms fix: ziisgésxyy M a gm:-gs-3:23“: afiisatsizsiarzzsd sa tézszi‘ it may‘ im

a éissiay may Ezacazna we aim t§s2':«a :3? 23 séuiieaisie smsmszai, aux: $i';+:a czmrd‘%:zz:i‘e

$¥i~i:;:§ _u::=:*s§s§::mcs2

i{‘:i3‘Ef5E ?»i.aa:igarizm e<;a:é;1men§ we arrczw my and meuse which awe. sessmtaa csnimi

<3‘? wi.=*§ng £37 wis“:a3e.5:»2 aiscaazf 3 i~E§3§S£§§§E§ {mi 5ii38C§'ii3f¥ 12:‘ E33 :e{£§+:r‘ 29 czsmr Mi as !3ai3*‘§§:‘;§‘:‘i

2:iii‘s.‘§si:13‘.. {er the sminiisxg .«.:§e*.n‘s:& :3‘? Qiimr femzais ma? he iixafi. M 3:38!‘ fa snake

wi the zzhaisnsfi ‘;$a'§.‘§§¢Z'1§S iémi feizwéséasa azhessm, may be made in tam: éanaiaer

a<:’t‘uafi'i:m sf as agwsr ;:s§2s§§i:‘.=:-: We carimgs bastirzm sf mmaéa <::1mirm§V§s§ arder is asfivsuzce a

afiissieay §;"e frtmé: in éimee, ts} deiay '5? 8:‘ £9 make an aszafiaisie aliwaasaei gs 2:9 am: ziszws , a

gxzzimszr 3-\m%re:s§ mwarss may in: med Sm‘ rs.=:amt§ mmirmi. 3:" 5: <:;a§§.=<m im§'i‘:3n gzassheci.

yam nsay smiza 2": angina: im‘ss—rsnat§:m §r:s;§:.u3s2:§ in ;§ ;:rs.>gra:.s: agsgxsszss‘ ir: c<:sri‘:2i‘n

czzsa. We :-:§3g:re:.s...c.§*: af dswzssimsifiissg §nfsarm2a:§«::2 cam :::m:«:§<3er‘ vzmwg :ms:§§§‘:\°.::sfims, smsi

aaiwi same cmwexfiiunai ss.3.>;:<maches. .a{:;:::‘-£::n“.§1.-:23 2:32: iizciude s::€§':z::2‘

*.e:re§§-%~:mm=‘r3 ~;z{s§3:'£3ae:§‘§§::s w¥';§;:s“: (ias°m‘§:3£:d~e{§ {biz «°¢:e<ts'3.\;:t $2" ':i.n§i)rz‘m£’is .-*3 §mm ‘#233,

‘me imfic dswmimaa‘ frizzm the §m§::-‘mzig. «gr §x:u::.a% (:£'3§¥:§)i:'tei°, aim} wave s::2r+:s:§.

§33~1}§iE3 ‘Bass i:3§ag:‘;:‘<s::3 reiaimfi iéatainase wiaém waszs mares: w§:§z:i§ wane» sizweri am} was

::s:aa€;ee:i'~g\:i§ém§ 3 s.r‘§"§“§rs ‘séze ‘fmm emf me a:§s3§i‘it>naE dis griay rm zgsarst, aaaii

izavig-3a'%§e1‘3,§nh3g:s'a%ss variskmz cwéeni zwusmas smé amwistéezs wifis

sxsxmgmi the a:9n':g.a;;i.22' ks: ;:res‘e§;§a.i'i\:.m 93‘ ‘am a::m§‘§mf. ‘fixes saswtaaxé gmstiiss
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wifi: w§2§::§‘: this igwentima was i'.«'1‘i»:«3g§’z3'i'€2e:§ ‘i}&3£I{i§‘C£E’ in m‘ u§‘i3§;=:§s§§§ F;=°».§~i‘i3"i“§3

tieveézsgmi a §;&m:z‘aé~::::3rg>a:sae ;:~ers:m;z§ w:m.‘-:..:i{gr‘ 3:: cambiniag the
ftsimsfiit-na§;iiy :3? as «::m'n;:ts§‘er w‘§’<§*= x2§zw.=§m,2; %‘.. is? tha canteisi 9:“ fieies-‘iésisan,

same afi:_*S§t;iam“z§ .€:s:2ci§sma§ mm: are §)8§s§‘;s§§s..

R39; Y} M essaaeatéwy aismsm in , em EEE3{}£{3{3 irszzsras 3%}, 3E , «£3, SE}, 5%.. 3%,

H, am: 83 are %m:a:§5y :ai:ar‘e<§ fin 3 iuzm er effsisr the: ms; is £336: aéve.r£‘is§ng

gragzéyixs :‘st%§>ar£a§«s§y’ :3:m*n§{rs‘:ifie-<3 §‘z‘s3s‘{: s)t.i’1ei‘3ms‘;‘z:e$ §§“i3i‘£1 3 WM} sztwer. ‘Rm aixfisiiiitsssiai

%‘§<3§£{} 3): the Smszufi §m:a§§)g sttsreri in the hanfi aim: :11? Ciiiikghfiifm" sysiem can aim: we

;i§s«:2¥g:s=ed sir r‘.~2:§m:§23{;mi £33: 33%.} uszar M‘ carryimz Gut‘ imz da.:§§§,<§§3‘{ ‘:3? 3 caritaén

359%". §“i'i%E3{2§ii‘§§3§§ re? saith §:n°:.=rzImi§me aim’ gisaasfiszég a §%rx‘.k. car: :.=erfz}rma>t§ by fhe

ctmvamzéazzaé agzgamaaés. $i..§m by ::§:a:::~~:és2g each isms am as sz:r:ez%s:,;~1a.=m-~::1éa;‘§ ms‘: item be:

sfiiaraifi azmi i‘§:e €§§m21§3{§ tr.» §.Y§‘§i)i'.:‘¥§&§§<3¥'§ itéifi aims be zsdvaascexi if-33:; mwiine :as3w§::=e

M 3 $33 ssxrvw.E§m&§as‘1$yyt§‘ais 22:3: nut ‘ass :33: zsexfnrzneai M‘ i'§‘¥E3 \<:za§§’~§<rmwn amzraaazix,

.2aftaa* sea§e2=:::?.§{m is gserfts-met: am‘ v§:§<m scmassn. ‘Wis ém %:y;:«&m2:<£ enmszug Ems

it-2:;-ze {mm} w%:§::s‘: has active éiniez wiséch fizz: fisrxirm‘ actuafiiegz i32S§i‘9»1§f§?{$

am‘ am aanasentianai sveb m‘~:2w::<':r' £em'.=::.t er etiémw mass §!'§€i§§.§t:§§¥‘S:E€ as

{ii-sgxizaga {fear exarzméey an {em %>r<ssxssm- as‘ aaah hi‘8’2e‘$¥::’ ii;31§3§iS2i3.i‘§*3!‘.- sifissitzesi

>3:m3:‘;m'-’:i~:szi§y is zzsetil

ifimfii Fiaitaw‘ sf tifsa 93° 3 €§§f?€§’{‘3s’$‘t 1:33:33 ya Shawn in tfimx‘ 3 $5 an ism

arrangwré by ma fififibéfit’ _§):‘§§‘e‘§>'.5§3§ wfim affess the gamma: :3? actaa mm £3 a szsmx

€£;‘:<3.¥?§S)§£~‘, a ;::>i§%§ea3 tafi: §.s§‘c:§;m¥3'i can make it azassiizia m hassle a vets :*e.s:;s3% mm eacfg

visswas‘. z::’?'f3s‘8€5 ts}: <:a:'r;s§s~:g ms? the ;>mm;:=t déractéazza 3? mg: xsmass iresguimzse}

:sfa.1;i=a~:*:§a§€n;_§ ism :22: a m3s:5i;§ma M 3 iisfissi The :-auxiiizzry €»{‘s?‘hsr"s§s‘a w§~:i::§s

‘wait amuzgseté at we msrseaaé €::::~.;mi‘:a¥ and Msmred in ties 1:.::.e'w'sa:?.-’t§m::a5 mge m;3zs{:i§.:.»'

can sx§s»:3 3:28 mrsrzeszmafi iv’: szacéz ’.<€s2{§: §§S iim <::m‘t~s,=:'.vi sf 2%. ism Fm examvée.

the §)§ii}' .£§RG.N{§L? \v’<'3fS«2§=3Si {iZ1§ii;o"“€i§£3R§3‘ va:‘s§w3.s} Mei gafsxe §':§":mtsr $552!‘; aésa; he Sim? wifix

me ¢:;a>:‘;:§=nE :3‘? 3 §3:“8gr‘2sm _s3::i‘s,‘3'&s. s:::3a13i3t}‘ts.es"iiE§i :1 13.32%! cask ;'5i£f‘»ii\f3§§3fi$§ aszifi iflmf i:§‘»~‘e

ggzasms -aflhs game during <§emam25i":‘e:ii8n Eye :2. =‘;<.=§.=.2\,-*és;§e>a‘.. Qrfigrzzen air imme.

EGEEWE 4F§.::':§wm1::m;s, if 3. systsem. £5 i3$‘(T<S*’§§f§<Z§ with the gzmefiii‘ itsmfi is§?’8r‘§’s‘z2i%§i;~n

:3:‘eg€*sam:::z3—<§ §:s§.~fe:‘e§3an<;?, it can chxmsa 59 {mi $329 ism‘ w2~rs§a.s2 sgf as zsrtagram S}? a

§*,tsr‘::zws~:2z' ~33‘ imam acts.=::z§§3,: the gzwfect xzwsism sf ‘ssnfzwme 212:2}? ;:.r::»;3a;;;»:.s3.

‘meszs ma ds§23a::~:is 9%‘ am are ;s€€i‘fi)3‘¥3'§<§tZ§ E332 ii»: we3§«-%»::3c<w.w ms:zm:~:. 3’§s‘§‘«S*‘i$§~'i§.$', the

£‘.1§S§3§i£3<’ in we a3§)§‘§§i£;5.'E§ guiée such infarmafi-M; 3:: the a.m:am2"u:§; ins fisisz invesztiss: is

a*:{s:'f:>rmec% ‘cm §r:§£eg,rai§sm éawmase £t(3§’3f§g«=..§:“<'i§Ei31} {sf mas irwemiaiz sfiawa is 338

Me xi {sf iima sarrzgmmmirig 5m°:>$‘mair§:m am :2-::§'§;—rt‘f~.ai:::m..=sE'.. was :2? £i*ess:.«.r§;}it§a>’
ts:

am‘ this §:wMs2:3~i‘§:m is aim: xzsffar as msmm garemrirag em &m:~.~:.u*i:m§£:y (1? an
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ads«er'i¥sssx‘se.r:~% ansfi {*1} r} miss :3:-:ssvm~:§‘:s::, am: am: §:se§::3,.£:s<e main an (3i'3§:3flF“i'ts§'s§‘:§+‘ mm

amzsssss easiiv by 2: azsefis m:3:m2§2%ary §Ri§:{§3! §*¥:€3¥?§aEi§§t i£fi1<2:mst\}."" A .z'3‘§i>!3‘§~E31‘§§3zi'§e'
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fmm the c¢fii.~s:rs:*;;‘~ s<mr«ca ir: z>3‘::§=3s* fie in“: time cesziems seézaciéan :‘—m‘a3s‘s“s'm‘{.§<3:§ s*~::§:i~:t.="z

mmgifi.-3 «1>?‘i§s.‘ss:S‘§§:i‘¥\e“E '::"=§‘:>m::at§-:32’; s~e§me‘a;:i: its: mass x:mm=.~m*.s S‘f§i§:s‘s:e iim’§ ‘E8

(st: :.=—ses“'s ::<:§::;3‘:a—§‘er sysi‘e:m ma} 8:“ nmra mnzerfs EZB$.i§‘k‘.."8S ta a:.:m’a camgassfar
sys fem.

“See $s?s§:;§': £.%R§fi£'E2S camienfizs‘ §:<*:§e~';'i‘~i(m izafuyraatiesa gesmzrataa 32:2 *:§s§?33e

s‘5§$;33;3.y‘ {sf se%ect‘zs§;§e atqsrstants,

is Sm sztegz \%’§3§€‘;§§ is 2: 3272;’; which farms mi: N‘ mars seiéecisziziee guide in ‘ms

*.I§s§i3is2 disrgiay, am is i?.{)$}Si5§'{i§.‘€2d an ifsaé‘ i§EiZ§: guiaie ma): 355233213‘ &:z>m‘,s>M:=.t:3, S°,¢‘h§s:‘£

szaah §§1i.§{§€? cm is ziirezztirssg the i:D:}im‘.«i‘e; €}§ir§a§§§sEsa:§ 2‘i:‘z>m ens M tws N‘ m<::m csf we

t:::::i’ems saurmza and 21 g§::i:3«e 2&3 is C§‘$t1s:Es3"$_.

if the stag; W§‘§i{2§’£ it is {Em Sféii} Mzieiz acfians cstfzm‘ Em sf

caanitsnfs y~s‘§?:‘3 {he se!r:;:ta.{>£e gar’: :31‘ (me §,*é§§{§i-E mi in ‘fwa m‘ mars gairfia z;ssEs,— and

acifian has a t3.=‘;:9>, sari sfiéatss ‘(£3 vim; {3=.s:§£3s% cm §:§§m’I$i’¥‘§5.%i13,

Tim stag: wiziciz {§§!‘$£:?.§ Em awe «ts? zsszsmtiaissd acfism

ma Mass w%2‘§::%1 gserfwms asswcizximi aaizézm when {"323 Siéifititahitfi semi" :3?‘ trim game 1:223

czsnanarnaaci in mm M mam gasida new s:.§w§s2rs by we user

aiimte N {ha mmr§a£hW::§:a§:acteriza:i £332‘ tsaacssyéag.

imaém 23

This xvhieh ziimtts type am cmm 1 am z:.;1§m>a<‘:?.i

a:%wa:‘euctse—r’E;2_<*~:;:i by §i‘s€-3iiid.3¥¥g tifiae wmch i§;‘!3§}$~)i§§ ms §{:m} Ems: éisaxa :=.e§e‘::.§22h§s§ gzarf >3?
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g;.=.i«:§e mi c>::nc~<e=a'ne<i is: twa <3?‘ z:3~:2:~.=.-2 game: 425:3.

{:I3¥a.§n':. 3} T

M’ is We a:;§,tzma3a:§: »-;=%a::s*‘§a::t~3a"§2:‘e<§ i2‘za.ri=:§s3i§:;§: me étaaa ‘ta W§§§{i§'§ ::;:s;>:'a\=.1::§:

:‘ear'r;mgesz 2: §?§~:;i:i:=§s3 say :‘a:r'i'§:e;* in an :1‘§)g)§*t3s1c:i‘a :;acm':i§§:g‘ in eiaim 3 arm a

::s+;‘sz' ‘éfiihut.

{€ZL:I~;*m ~’.f~§

Tim sum rmrriangsxi its an agagamatm :.am~§<§:3g_2 aizaim 3 a:3z:::w:2a.::1?: sharacieriaezi

by incizréiszg fixes stag) Axvhicéx msmses sane my er smxzwe :1’? the ss:;‘:es:mz; §¥3€2_§m1r§Zs3i:i

i:§£‘areh;;:r;§.L

{Chaim 5}

Was sitegs \’>t'§§§{i§"§ ;:sm’<)m';s .zzsaec§ate<£ rzzafiiws ER an zsgmraaaix .:u;a:z)r:§§m§ ta néaém 3 is an

a.p:3ma{:§“; .9E~mrac‘te;r§3e<§ izay ‘inciadimg fies step mic}: namwssss zmgzéénatibaa an 2: :3se:“a

r;:m‘%i1i:‘§i:'3:‘ systasm

{Chaim is}

‘me which generates a visitsie ztiispizay 3:: an zmgn‘:;a{:s‘3 s,ccm'<‘£in.g is ‘C§§5§53§ 3 is an

asprnagh v:§‘.a§“a«s‘i‘~ss§§=:e€§ fly answerémg mzzsiificaiiesx Mfmreci by the i':?2§.n§; :31‘ me

arh§:r.a.i§=:m 93‘ ‘mm as‘ tram: cimiezms: seurzzem am? §!¥C?i.fi£§§S3;13:‘f§'§§€ stag: wézicéz tsmafigss a

v§si§:§;: dfiaaiayfl

‘{{25:«:im 3}

3% sets ‘ta tfw 3:1,!‘-:=ssz§t*s:~—r system w§ziz:%: mnsisés m‘ sa :=‘€s:~*sza§:.~3 s.s=‘i”;ic§'; is me %ii)'i‘£3§3é.S’i{%i“

3SIx‘SiE‘:‘}'§ fer‘ <§=Es§3;=‘:1:s:§s*2.s2; the sasiezsiiam gifiiitiié <3?‘ ’:'w:;: an mm-za (ti:-§'.‘:’i&i’§i:3 smzrmzz, and is

a:»3:m—et:ix:;:§ wétiz a s:sm(:£?S:3€3§” E'£:‘!s‘.§ aiisrgsiasy s>e>m:e2<:§e<§ ta: {vise ‘§3‘.r?3»::s3:3$z{::" 2.?

a:=a*:>cessss', anti §§.<:>s'e3=s S($‘§3‘.WSE’8, is a<ss'%vsr3a‘-3,.

“fixes wii:§r;h is the cements se£aci*‘So:2 imkarmafion W?§ée::§§ C<m§§st$ cf 3319$£>§’i3‘3i§«‘»'a

‘§r:§ram':=zs.?:is’>:: :*e¥»w:mi: in “these €t<‘3£3’£’é%fi‘fS $=‘.$‘1‘§‘C&, .m—a*£ mtqainss We etzxmtasms s+:‘¥+:ee:ti<s;:—

irtfarmssism far c§‘::ms‘§s:g ~::an%e::*rs fmm the {t€1§’E‘§€¥s‘t§$1 s:«::~e_m::e mm: ~i"w%‘.3 :~.r_»zm:s

atanizenfg anagrams maiiar in éiaaéay gm 3 ;1ser’s mmgzisier swéam,\

The :s¥e::2 w:&§z:‘~a ggersieraiises {rim visiizie riissgaiay‘ w§z§<:§: asr;«€:f7=aa c:m%a.r:i.s sseiaciizsis

§nfx2rrr:a%§m; am“: r:amsi..<;?t:; $3.? twzx 6?’ :mm%~ ::.¢:%~s::.:2‘.a.<::§A§: gxsida .s:e§s,\

We aim: wB§§a§‘§ $i‘%’§§§fi{‘§$ firm reiateé with fizncfézan sssmatfz can he gzserfarmesi in

{me gssinia ea? in was as" mere gzgiéa ceésr

Tm stag; which rearrangvas éwa as: mam ,-geukize ztvsased am §£3§)i.=’i.‘ mt‘ e:s:“n2 m“ts«m

~32‘ mare :3? iifie $31‘:§‘3§33Ti'$%%$ aiwesi i}e€sm=:§‘:zs.nr§

§}‘(:+m§3t‘s§’s'~:.* syahem E33; mxirzg 2:<msé:§’m’<<e<£ se iém‘: $21333‘ ;:m:'fs>.a'm..

{cam 83

‘§"é2.»°.= Sisgaztifiasiz w§:i::h was wiiie {ha imzn Er: campwtar xyzmssn ggcersiing ta’; £33.38: ‘F
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and C'<§"‘« 33$ :2erfm*afs:»m‘ €3‘}3'§3;L?t‘L€‘(€.l’ r.LE‘:;ar;as:te:‘§3e<§ by heing fin:
2:which s:i§s*;3§a:as2 2: a<ive:‘t§aemen%.

fiiiéaim 83

’§‘£‘;i:s system 8§.L2§§3§)9i§ w‘§~:§‘2 fin: 2'E:zi‘zai3:zsr> which :1sezm;:;i;«: emf aigtza §zs:‘i".§3<sr ‘fear a

viséisie niisgxiay in (3‘fi§‘~';;“.si.i§f¢?s‘ systaam accorzfing ta criaérrs ‘E’, 3:33 sn§‘=:s*.razre is ..

‘Em: .5: .;> ‘e3£?ii»':FE ‘km: tiara. far 3 33333338 afizsfsiay sfiiimarixiksi £1); fihis and
gssmarates §'§3.‘£E§=i‘3‘§ data,

Yhse st;-2;} whicfi §‘>é§§kS$ Ms: v;'s:§§2§e afiiwéezgs 2:m:s2mza‘$;‘.='ta.%§§»‘ azxcsmiing fa we §§E§i'§ii?§2§‘3£§

ia‘t‘is:r:.s §3€i€'ii

{1m::§sazts2::‘s:ysi~sm £§'§§£*i"£‘..s“.'.‘§i3¥'§‘.-?5i§-E3 £23; §.*:=:§§sg w.szsi’E%z:i'§2c:* $23 i?’=a.§. may gzarfsmrs.

§iI‘=i&‘s‘:1s2 £133

"$113 $3.: .*1(2'£§E3S‘: w§*;§<:::"§ re§ai:a£E xvii}: Size $292: in a:.M:3m;.ui<:2

€$§E{§ w%zi»;‘—§: mm be is {?i3f3}§3i.é§I§$f iasfsiissrs i)§3£3.§‘

x=;e’:;ss§te :‘e§ai:ed wiife this irtim.

.w«\~\«;.»»..~...\.-.»»<\\\ .a~;.. «.e.V.»-.».-m.»w.»~.~».~u\~u.\»«.~m. .w.r.w.»»w..‘“.. ..»w.»“m.v..“.w.~.w«..»..“..~w..»“ x<t\'<\(1‘Il\\(\'<1\'1"(IiIIK1‘xxI€\IlJaunA1.\\I€I€(11I(vi11l\I\||IIJ\vY{1V'

{‘.?r.sm‘e:!'si§'i-;:M:*:~ §i»s1ns:.§



Samsung Ex. 1220 p. 1041

.. z*.S"§>{;-‘;:)f{;.e3.:§t‘.M*:‘ {§s::$:&m3s‘::i}:i °~;f:mv«- ,

SKXR {I-v‘£‘.¥N$$"§°.§$§“%§ flE§§¥‘§&<Y £§E\3’§§E F853? ‘§§“E?§~§EC§.E

£’sJ{v3§s:ss1~!:s:a wunwat; \_E§~'~“‘§{}$ 3? §
§5\s§§é<‘.{o:Em: vtizattaa .23

Isxvmtsrs §<‘;s'\§{§§»%A§2.£a ;‘«‘§.€\S.i\§*(‘&
37<‘.~'>$§-5*’-“Ni: 34.533533 !¥'3i'}T{3§93‘.
{liaggiiiazxiiuxiz

- =memtsm=a:s gssmsms; Sfiiiéiiififig {3§*<::‘2—:*}; xaesaam ma
I mwrossmzr ssawzxsv-2

fiwifimtiwn mmiser: ‘3§>§~?=%3?i¥'§?%i3;’c§T? €§%i3;"'{§?a’

3‘=~’§i.N'§l§¥ ynuw:\‘:&:r‘{$3: ‘§l‘ ‘§ ‘E ?§~}§”§’{}",7"§ §§

fitamart as ‘éata army‘ 3*.R‘t8't‘.

.*7\§3>1€s‘at.*-E 2:2?” 3?‘? i}°£fl}"L?

§=‘U€%F‘0:§E:“:"::e szaztzma iize §m§s-aiiatism S§3E:!3€§ far
3:‘: sgsearatimss ::>,;2r§ as? an air <>;>,r:§é£imz§sr esnsi ks
énagzm-.<e~ smaraéaiiiéy fig sime.s§$'.~3:wse::~s:s:§3:
ciispiayinsg apamiing '-miiiisim‘. :1? ma air
-:3<m($§i%im.m‘ as <3;:ss3§'3‘§:Es};'3 key g.ma‘§i»3n far
<‘.\f3§:“{:3?;i:°ig {2>2}fi§S‘¥.l.3§§€3{_§ am 2242: £€}3‘?$Z‘.§§§s}z“5€Br an
as :‘$§>:<;. ,.s3,r‘ saxtrae-r. {sf 3:‘. 23:‘? smzfiiiima z3§sp§a§
dmréae. £3‘a'.§i\§SY szcmir i timrézzs far
ism air Ct):".«a:§§§ia.=\;~ea‘ '3 '§s>z3€i£é€i an a 6:3? %:~.ciuc§ea E

::ensr$§ gsyacsassinggg unit 3 and as zfieavisfa
An §m ‘ xza ;C3!‘i)<.‘i83§€§~5'!‘${§ c§::sE;:£ »::;'s3;s§s:si {ha

,§:€&:"t.‘is‘e3.§ §3§'i':f:«iE.=sS.in{; 129% 3 atasmfi za yitiea
Rfiéai ‘N. iams‘ zen C«ma«;:s~:s is (i§s;3§2s;s£s:3 an
sjéspéay‘ screen 5 nu‘ ma dismay device xi
2§<:::‘.aj&‘<:iI=s‘:§§ £1‘: ictias: zstmexi (32333 by GRT »:~.tm{m§Es:r
‘E 3. ‘§h<§ csérssar ‘iseésssei. ea {.i§3§.=§sé£y ;Z$£).'§§{3E‘( ‘:25 ft):-
:§‘:s:;:=§a;»*ir“sg the-2 .¢:::::azra?§§r:g§ ssaswaimesw :3? ms: sséir
cunsiiiismési‘ ‘E is pmvidsd .-22% fixes: aanimi gzmrtian
0%‘ am tiispiay S3~£i‘i§£3E‘§ E3, and mperaiitm key
gysrtisrsszs 9%‘ écintis are {§is;:3aya:§
an we pa:i;3=E*K3ra.i {sage gzsxstiers :3? {M <§is3;:s§a~;'
scream 33. Furi?§e~.r, the fifispfiay ‘S£>"£."-£S.‘fE 5
.i:‘:i§<El;it§£3:"'£ :2 much mnssr far zieieciing the
»':.~§.>er€:‘§§e>n :3?‘ {he »::;m:s:*.§§s:eir‘: 1-my‘ §3{3i"§§i:*:‘:EE 3%-9.2
vi ».rariat.=s imtis. in ihia as*nan§ame.n%. iim
£}§35’-.¥f;§i§:§:‘&-g; ::{:«mi.‘:i€=;),*'s {sf $36 $3¢}€3{§§§§<;2$"483‘ *3 51:33
the mgataifing ssmtiiaian sf esgerg am
m$;}i.><1§iv€3§3’£¥§$g)!e3_‘§£39;;§33:3 {the ~::iIiz:;’:svis3s1g: s:s:«:‘e<::s2 5.

,u«

\'—1-Vi-\‘x'(w\\\\ VEfi[&3 
--vw-vv~ ~.-waw.--m --»-~«~mwww- w-Iwuwwmfi

{Bate sugzgaiiezfi mm the eS:§3{:§§€?£*m3£ éatabasss ~ §.*\§s:es~;c-‘wiaiza

§“;§i§31f':!\*‘,3.£1S§)fi5Z1€§1§3§.¢.C$3¥33f{G§§K§i3<E "'==§i*



Samsung Ex. 1220 p. 1042

9:» 8'§".<£:‘ I « “

5a's\ren:m': Kaicihanx Sam 2:‘? Apgaiicaiiumz 3.t.=§y §£‘4_. ~;§a:~*
fi\;:g1¥i:2s:m=?: Mzszafia §x,<3§<3r$ «

{§¥..A§?<:‘§$ ?~I?’§‘é§§'§"¥'E§

8‘. Sfiiaimsi ii352s—c:s'ip?i§a:m 22:? ‘éiw Enwsmtééan

{§n;i~1.a§ir§a§ fiiafid sun? ,&§:§*:§§€:a€‘ian}

‘“s‘§<ss§ ';:r='E3$iE3-rs? ‘arzvmfstécra m3‘ata:~3 :9: an €1%.r=::an§irisn§:'zg cisaxrkzszs €23:

Adésgiayimg 232% 3.?r3{3¥‘\§§3":§ <:!§r»<3s::a§£2n, i§3m§;s:=:'r§3.iur$§, arm ms 3&9 :3? an .2333’ Gunziifiumr
nuuamteé on as veima.

Win: mt _

{3{}i3Vi§¢‘i§§{}FiE§§y air wnééfiumar disway dmrices cf W2; type §}&Ees35n <>'§ ihe

image s:§E5§(:iu$.~s3€:§, tits?‘ a3»:.§m;:§s=:, in ..i§3‘f34«‘§ $23‘? 332 ziisgsusfing a dismay ;:sam=:‘§ an which

{ma $imcé:.=.re {§3Lzs;t!»~3rs§§ s3§ air %;>3c=w:*a ms: {ram me air ccnciiiiauzex is ;§¥~8‘§§§un=;2C§; £33‘

€3§a;3§ay§m_;s me ac:ua§ 21%’ £333-xv stata éhss airmnafiiitmier an tfisgziay gagfzeg a

§s‘£%iE:‘£§3§s%a£t§£>n can be snrafia at as gészsnce as kc: ‘s*a'§‘¥£=3€3i”$ii!£“ an aw imw "us.-<*'s:‘:::1“’§

pram-né, ‘§§":£: fiimcrfiazs as‘ ~1§~;e sxizfisw, and me ‘ ‘

§3’§“a:i§:a§t353‘§§ me §B‘_i‘iS§3§°i§§?,£3§’§ §& an gsmre _
L“£eem%:;'aE§7g., izmvwésg iiriszra: a neaari iii.‘ mnimfi wszxizztzss smisss 5%‘ an air

oas:{$‘§:§::;:es:"s asnseratéarz bryciufiimg, for a:.~xam§3ez ‘ms {Liming an em crfi :3? €§:s—§

<?£'::":d§§E=.3rs»3r Ema-if, aeaéfirzgg iéaa xnszfxiézia éntsafifir :“&m_aer$§s.:m=:, .§&<:i§:s:$iman?s.=

asgrswaaré cs: dzxwmzvarai am .235: Sam; by iahamgimi §::§£:w+:>.r mm, szézanging ezsf zzsir

::m=.=u-‘mg gfimcéiorz, amt: ms: 2§‘§:;e; ns:st‘§?.?a§§3,»* by ‘$39 4::-:;3e':a§§s:zn :2-f

€i;3§3vrz§i§r':g §~§3‘<.:§3r:~: Bi’ i§‘.t’v“§§C~’§'}i*.".‘S.

‘§.*‘*»*E1es§$:‘:e shew ammvenfinnai fiispfay gzamsi is sgmaesi §t‘§ ‘me aperating spacrss

§u.s.<3£i§ ms‘ ssgaeraiing 3:3v':-am am" §W§£d§g$g :3»: agfifisiming g:t::sr:¥‘2::2r; is; ai¥a«::ta>-ti

me extent 9? am sgzméz {maadssz$§ §::=r fhzsaf disgsiay gmmi, F€~3$§i§?£§E'}§ in pmifiam 23$

reszzizsrxéngg thai spaae e§v£°g§§:£ii3?B fix '§z§3 Cip$§?'a£{E\“§g .*I:’2s‘»*€:£‘S .am:i szwitdrwx. émwever, it

fiassémbie is s;§§:‘~3p£2;sa same fiypss sf disgaiay £:r\*§;»::'m érsfmm the £i¥i.\e'=3@’ 1:3? §h»;:«:

air zrmdifioner actuaiigzrn sate am? Fmzasase ms cpembim‘ z“:i§§‘€x‘.$s‘i£3§i§fli‘§€E"-$‘.»

“.-"he szhjeai aé aha ;3s‘e:sen*: és‘§\;'es'}‘€EL‘x='; ia m_isn;>r=:;<a:a the awsraiisgg gaasfiun far an

air ::m:‘§‘%i§m§ng system am: the a~§is2;3§a3; fc:_rim:$§~::a%§:“g; flee cgserating azmartéiiiazra

0% *i§v.-1: 2§if‘:::‘.r;‘§€i§’1§~::‘s§‘§$1g; system st: ma: an aaieazuazie $53385 :2':zs§,<‘ be :§£‘:si:s.m3<:? fiar the

€§§}{93'€§§$‘3{} pmriémn am ‘E33332 ::>;3s=.smi3§§’:iy sf {ha :};3ami§*;g gaiariigaw mazgg be im ;1§£:<v€s€.§ at
the same iimasa.
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<3? %';’<E3—~“§'~"§ ya-?m§Q_ ‘

§.,r1\e'.smt»;::‘; ir‘{;=3§€.i§123s‘z,\ Qata <;vf‘.¢§:z;3€§sas§s;>n: iuige ‘SS, “K38?
1'§_‘.'.\§.\§§CE§§f1§t §‘«‘§‘»E3E(3‘£i Mtsims

fifiasxsns is Saive 3?’:-e.:s%:§m:‘-2

§~::L\E3E'ew‘~e: at: afiageazi, Sm §3{§‘.§‘5°-€:§‘.«i imxs;sni“2i3rr §}$’£13\t‘§£‘§£3?$ £2 dis piay dewiue

such as. {mamafie nay‘ mm} as ea §iis;sm§_.»' means far dis ;:~iay=%::_«;; ?3'$v.'§

state :2? an 21% aenciitioner, 3:223 :§isz;:s§a%y*.«2 2.‘-r time: e%.is;3iay z;3swi::e=; mat anfiy fhe asizzaiiam

siafia (sf ‘?§‘§{§ <:>tss'3<§§iis§wa..t; 13-:32‘ Si:‘§1§.i§fE3.i‘i‘3“\ZSi.§$;.¥§‘§=‘ §E':~'.=: vatricus {3‘$)£3§’3E‘\‘§§'i§§‘§€£§‘y’

gts-zzzxfierzs §w%§:i::§~ia gem a3§ as the am arming pafitémn ifzeresi; xass ézr: armsaza anti canirai

iiwe 3%’ :r::'sm§§§%z3rs.a: by Q§‘3:E':“5’3‘§§§}g thugs £};:as§f2a¥§§3{.§ key ;:am:7z:sns.

5?» ;:a<':c§f‘.»:ta<§iy, ghaaa E33238: cs? {ha §3fE;‘§§2-iii irwaraiiam 33 an air it-‘{>§‘.~£§§?i£}§’1&:‘ ziissgiagr

dexsfics ‘§{3‘i“ aiisgyiaying acéuafiuts siaiafi sum as me ai: hiil-‘Hing eiirmian and

§§Z=tI3§)(%¥‘£i§{3r€$ ma’ ezazxrzfiziazsrus-r nwmmed arm vamzzée. '

An am:-.=“a§§rzg gmriém far €.3i.E‘:‘§31.§t§i'§§} egzamiirsg castarrzzsraafi we

a{3{3:'§‘§£3<)§‘:e§’ :3§s~;a§;:a<‘+:2afi as an s';3;‘.}8.f§.‘~:‘£§:'3gs key gm cm that tiigpiay ~:»::rs:«.:an, and me
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£};3sszi's§§§:‘i§‘§ {@152 s‘z3:$u?‘§m3 Es‘: amsaiicsn szam -=:$:?spEaye:3 émmediamy, 30
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sacmiian sstaia <23‘ me aiiszzwa air cmcmixsnm '3 £55 iarmsmi as: a;3§‘3!(3?°2ii3‘§i§{§§j§ the senate: :1?
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am‘ {§ef‘s‘Qs>;. siispiayed as sfimgafifiefi émggas, em: sammtnzieé my a §ramEmg
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.~:¢w'i!:<:.§; s.:§3<'.:'2s§:§¢m smii m 22 tsmztizssii :s*Ia.‘:»;:q in <sr»:iizer it) si§>s;.=§a;.~' .sw§i<:§: :.>§>£:s‘:stEt‘ss: mfii

emsi sssrwanding cam: ggL3:‘sst§(::1 inforzmaicn in §I§‘i€E Ezeazi--xsp sii§s;:iEes§; c§a:s»‘E::e::, whii-x: «:33

S22§{§ :s‘w§§:a§1 epssxaiimzz ‘»iE}.‘5.§I §£3 aim is si§:§t'mga:§:;§x.~;3<§ §‘msra its 3uz's'mm<§€rxg:;

&‘.C.i32ifigE3ti’1'I.§£}}‘i §::fi>tmes§:§¢>s: zsmti ¥:ss3z¢:i gm fiat‘. :.;':gmx§5s fmsrs ‘ii§m <3:_;u‘,r;3§§s3:§ £3§‘:§<‘:~f.‘.$i\‘.\§'$ ;m‘;*aa":s,

thit S§‘i§€§ sxv.-‘@331 zzsgrsz-:r;§i§<m uni‘: in zxs‘s<cx;"s~:‘..':,ss:"si-1);‘: stair: is s§§3f~;aiSz3s"‘43<:'§ t§E§‘§"srsm:§j,-' fmm {Em

ssw§k;§: c3pismi§<3;s wait in 23. ‘s<3us:§:e:<i state.

§.‘§;aEm 3} A ve%sie:'.§2: sw§2t:;:§*: {§::‘s2i::<: m'>m;cs;'§s§:1;~;‘ :>i‘sIs3};s:s{:§:iva mzzcéx in‘ ~ “ »

ire R":')i3§§§§)§$ s.:w§%x:}s tspcsarasims. 23:132.’; :32 2i‘c§:3<:r§mEs—3a§.:ia.>t3 <:Er::u§£; :1 xs;.a=:7s3c:~;'j :«';i0r§s:g

e::m£':g:.sr2sté;>n iniia-rrszsztiasxz zmmmi flax: :s\.v§‘:c}3 tawzrsséiafi zsrsfi, 2: §3:‘f3C§--up iiiésgrtissf,’ device smd

a imgzsbasga »:§§s;>iay csmtmfi =;ia‘.s*ic~e, Chas‘a:\fi£€i!‘i::€$d $31225; <.€is::r§méms~:i<:~n cirsszsiz smzis:

in fi>n':a~.>:.E'is;~:3 ssgriscéiyéxxggg tém. 5\;w‘i<:§x s‘Z5§3\’;‘-3‘23€5Ci-'E1 n.:s>3?; ‘sat: a t:>~:sc§3<":si a‘ia‘1x3»€<:s‘l§‘3% }‘4£.’-€:d-8_§: riisgiiay‘
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mi: in §i(>£:c}3{tx§ :;i‘.a§:(t-, in cm£»:>:~_:z> siEs;2Ez2y the switch z>_g:»<::s*s:r:i~:>:z unit 331513 s::zr2“<n1:s.<§is3§-;
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“fiat: i1e:;2:E~s3;3 ziisgaissy (:01:-I:s'G§ »:§:‘.w§t::: AH} £332: is E23331‘: 1‘3Q§S,§§}j;13:‘si$i£3§i 3‘:3+.:§: éiiest Esazszczi sm iiiare.
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2s;.~<.§.i.=s that s1f{:Ui:1 a i'{;"<m;§‘:z:i.‘3 23?-<1‘: >'.§ie’~.:§:;=§§s3,«‘{’:.s.§ s:‘§i:§‘-ft,-:m:si§§' §3=u.=xs fin‘. 42:53:‘ sssrmasnzfiing

Swim: £)>§3{"€.E£§:i;}Sa. mam.

§‘_i}$3r‘£3."~§:§

{.~’i.<;E.i<sn$} 3§v"%ms3 ski: sx>s*'z<:a:;*:.as: aim :::gx<:—rzs§:<:»;:§ ~‘;«:i'ii'a {£33 fi::3L‘;t:‘:‘s, the: S-WEN} :);:~::.:‘z3.tit3n unit

C~’€§ im:£asc§§2sg ii}:-2 Emtisszsss emsi km3'E—3.~: éimt $122.:-'s~: Exsmz ‘£::».s:<:§1:-2&3 x<:i{?: fi€}§§tZ’4"S :3§.\‘;CR§E$}’!:?-‘Ii in

{$242 §18S$(§~—3.£{.> sfiisgeizsy ;:is::x-"Ems :33 wseii §a:.«=m:tse <afsur.r{>ams$§r2;; s:»:‘}s-as‘ i>;3cs‘Es§;i£>t3 use in

pzs:-tiaiséaxp fize. swi:.<:$:s a;2se.;%a§is}=:a unis ska: is in mu»;-ixad stszfiza E3 <§:§3s;:s§.a;s<ssii si§:§‘.f‘e:.w:zt§jy' :29

that ‘&‘¢t‘: cis‘§'\«::r ms: w.%1e:2’:§s:::;r* §§:a‘%;':t::=..1:dc:d :;wi€m‘s C1§:t€?‘1£}~iI§vI3f3 mafia: E3 $—:£~>l€ectr::§ t~,>.*§:i§se

§<£;=t:;3‘§~.=3g iii»: visuai tii:a::.:':i<sn s£:'a§gg§s§; whiie iirhrissg in sardtss‘ ice p::r§’oms the »:>§3<‘.-.*‘(:§‘§s‘.\.31.
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$138 $323} if ax; <3;§a~:::5:i§a3:§ cE;:t§c1:it>.F: m~:3ezms tfs1s‘i§*w::" §s1s;££:i§&:::§ is) s:§§3;g}§2‘}-’ ii. {§§§‘§§3‘i;‘\3‘i‘§§}’ i§‘€:~»‘:“&$

éiw iltiuisfiflfl Saatm fises s:§s‘§V£:=z' cum wixaéivar ém‘; :.r;a<~:.rai:i:.m. mi: :3cfe:x§t~:)§}’
<2

apezmc-.~.&. Es: atiaiitixz-:1, §§‘z~:asz.§iig3§ sswii “is <.>;s-:m£is;~:3 3,m§§.§: are in §§<*.:i. amfi .:ws‘Et2:¢‘;

ape restfima uni: $133: was >:§i:~3§3§33.«"£3<§ {—§L§§?§?:*2r¢m.§;£:; fmm me: §‘:‘2»‘-Z¢:“:¥Z§8{§ <:ems,. 233%.‘. a;xs:'m&ss1§§31§,3;

swizeh -£3;I3t)&>‘é§§fi'n 12~:s§.i‘2; zsm aim £‘§§s;'gh§;=1.§‘¢E:\‘§.‘, zénss, ‘$225 gem x~.ssssZ“_ - .<:€e*I;r3m3i:m»: fir: w3fz.i{:§}

£iis‘zis:ti<33.‘1 fix: s'w‘it<:§: sagaszmiéus: mi‘: }3i)S§t§i3i.§¢:{3 :§i‘».:am the tins: {Mt has £c«:;::ha<§,

gm; :3

.§:{‘:‘:?z22?1$f1‘,§;§§t‘<$é§ §*‘§§_:i3.r:: ssimwrs are {:>:<:s3U.;3i:-3 of s:g:g>i§:.:=a:ii:m csftixe ;;ss'<:.$<':sx€. §3?W':‘.’-s}§iQ‘="3. 2:? the:

sw§~I.s:‘,%3 R3? 2: §\:3nsi$:-§1“:*.t: <:a;“i£§::;3§1a>s:<c $31541;-:aiKi::s:§ ;::-n 83:: 3t»:':<:{in§; §>zis.;. A 1:33‘ $i:£§£;\;‘}§‘;€3iE€$

$29..-'i1~::Ea gsszsxai Si} is: sim sicerizsyg‘ ygssxd is z.:c..=z~::p«m:2::s:§ <3i‘t:::::s-»§:::3g E}s;ti’m'$:3«s;i§:1‘€23;;31)m§i‘:3g :1: tin“:

dizai iiam “‘§3‘° ta "£3" ss swimzix sizgitiimiiiz-§3 mm, 22 gnszah tygxe e;cs:<§i2:,g;.r*:'<’:2:e§vi::gg éautiwsz 5% to

start arid and saiagaimrze <:.tm:*.a~.~..<:§.,:'cm,, zami is vcsizsme. ::.<2m:mi hsetimz S6 mci 2: main

ssmima §v3§acs.§m f;1s1::.:_m S8. \*s'€{%: :3. <:;§str3Is2.:2nd Man: éisss s\.<;i:.c§3 §x£:}c‘.§_. a raiia xzxashints

ca»:-s.=_tm{§e.:§. aresi :1 s.:€3m1£°:-.:t§{m is; mzssiss vésx em ;as:‘:.es3x2s:1}s:~¥i Es; Iii?!‘-C s'e§1{3¥<n3.

ixzsmiiud fie 23‘.ze§tect we 3323?»! ms wixten Sim Ft save: is: >::<3:1=.;2:t. Fm" z:::casm;.z.§::, .3 s;:':;>asi‘:§~'

f5iz‘:1‘:£~7Q¥” is ;.mstr:<§ {:52 mt: ‘bzzfimz s:i:s*E‘:a~::e in §}:<'1s.>se<§ 2:2; 3 :m:¢§: s;s':nS{3s' .A‘\x§$t31‘§‘IZiti\»‘<‘.§‘_‘,f, =12:

s;§a<w.=:.ra its i gems E3, {swat kinds :z:f'>.t;3rin§;>:. '3'} and §:.2w§;":g :3l§ffi:‘.xc':’3$ :;;cs3‘E§“;g§‘; ‘nnstantzs am‘:

:m\.=.m::::c§ 2m<§ fimzch :‘3:‘i‘.5‘.3<Z~¥‘ 2:3 is ;:0nE§§;ure~:c§ 523:2}: msza 22 stafié: sz§3r§n§; 3": is 2mm. by at s§§:;;§s§

cimlstmszaéizarx asfse ‘it<m't::«:3 r€2:;2:«s<.;»s:=n::e:d E:«;¢' 733 in mm am ‘nzrtskm :si£§-.'.*. cmsfiac-i ;m§,s1«‘: ‘?3 wiifz

that §§rs:§: ::(m!.?z 3*: ;§.s>é,;2:: “M... In this; §‘i;.z_;2s.:~c«._. ‘this s:ac<.\r:::§ ;:<.=rs£zsi:t ;cs{}§rs‘; £‘\1:'s}.<; an W}"s::)‘3 11$:

.~:<t3'0.sss‘;as* sgssfxsxgg 32-‘: its "i2s~.'-42$ in gases}: ma §>ut§:cas': ?€). Yffffs-C E~3i3£i“t?-eta 3'5} :3 §ar}~}\\._* §}m§;<>_ra,

s.i§;3.§ :es.,:;m:2-:m:t§1s;.;: the: rmm§:vssr is {.rui:;mi.

,{$}{§§T.i3 in §;h§s- 2 in :z.ci::i§t§<3n $3} the mania sss3.rs5<;;=:‘ ma >.'>§3€.'£‘El§§€TsE} iietmti-mi: 'mr:2ms:

8% §§ i:§;1§ssE‘§:t<§ in s3.:~;§.:e:z‘ in i§£sE:ei:$ ms: xe;§.ss»::se<§ s2;m1:'«: czsr sass axe s::1ii{s$§;<}* ;;'su§§} '\‘s§ai;‘»3‘z3E§m‘£

by .;:«ré:s$irsg tn‘ ;s:.st—s§~aing Km: ‘nation. As szrs isgszgrssztixsss i§€€§€:£)£§t}:‘} mezszass $9, is {§§s33{3‘c;iii§€;=s§ {if

the iv-.;i.v:sm can Em s§::£s:t:is<L gr :2: pmsssasm £‘~§’£;.\'33‘ 0: as «tgagzzmiiy 323213;): is ::s4::<§ aicmg \.<.=£i.§": xi

§.{m(.’~3} 3§t‘:£3S{3I my zs t§§i’f<.~:.\‘e:3.<:s:: in $313 {)\s‘£’§3u‘§ in {fie m:::smg3‘§§= zsfixmm its

Figxsrea 3, ms: c§ia§ sigmii {~;<u:I;m£ i‘1'(~.=m Eh». 5+:(:.s>sa<§ <:am‘I3<:~1';)<s§s3§. 2513?; gist:

{i.i$}T£~>’t-hi 0u,t;>‘:;t5 Ems: fix: tazsch Ss*:f$3I§(::&‘ '£%:S';as;<i finzsm ihvi‘. {s§:'1:'.s‘x=:§§:3:; d:3§\‘::;ti:.=;‘: mmms; $9

Sift} a\:::$:2rs::§ at §§SC§§i¥'¥§:¥}Ei":§.fl?¥3 s;§£‘s:.§.33§I wixxwsirz ezithar $3-2 §;:>m:¥n<z§ s§:z2§.~;: <33" S18 stsgmratimf:
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ataxia is »:§:~.a;‘.rm§x2v::§ 22:36 2: “tsmx\2:f3 is S}3»‘.‘.£:. . «:6. ‘i{‘3*:z~: :§€gs:<Ee}.s flrom “fl‘3%3:‘ @£53cr£misx:s§;is;s: aximsxét

are isagzui its aim §'s:‘.L‘i.§w.i;§ t§§Sg3I§£i}* <*sm1t:>:a§~:§::%>im:; 823. .4‘; szmzazszrjy £13 g~.:».r::,sc>-c.&‘¢.:i 81$ fixes

.§1::eacE»n;: sfiésgbk-H3" s:(;=:\.:§‘.=::3 {3{:\-‘ism S54, maxi the maps: af -me ‘ms-‘ttzsm ziispissgmi in i;i':<:~. §2aa:§»3:,g>

titzviae 45 a;s~:§ ‘LR? ’a”;:z‘~..m': izza-_v.<:.~':~.v.$ i::1fi>:ma£iiaz:, easiszg gzaefi i,;s:~.«<:§:é:m

ismztsaobizacs in skies :1x=z:a'm“«z‘3»‘ °.§‘§.~.£*. §:::a>5l—'up e§§s3g2aa_~‘ 4:”: <%§s§>§a§~‘s ii lzsxzifimz izsgs-caszéi

€)\’o:‘:r¥£s§)'§3§33g with §§'s:\; Esmc§.sczs;>:: vfisw ~ Eh‘. fS‘€}3‘3‘§ sf 333:‘. \«‘a=.§~:Ec31e2 3: ska :§§s:p§ay sisa «$6 035'

‘&s‘:> §3"<:«a1s: wémimv Erzfiécatcsi by fiat) }>s‘<:«i<:'-3*‘: met: in {maxi cf tits: drives‘ §::s FE $3 in

mspcmsaz ta §§:£: cwmme.-rzsi fmm ihc: §.\s=\1<§-wag} aiésgzizsy ;:£m£:"<2‘i s§~:':‘s~'i<.'~e; 9*-E,

‘7§‘¥.‘-SB i§\>;~) sewimh pamzi 543, .§:§g,€s.e1§ §ime2s Em: <,=;.\.sm<‘:;:ia;ii in fin: .'.'zs;f§‘§{3 1s:zs;:%sEm:~f§G fer

xt smczi in essitiéirian, §:§s.:'s» s.§§=’5§:::§ §§i'3{‘x'$ em: 2:330 <;:1s:s3e<ste-mi :29 em: Ewux‘.

:3‘ss:n3mii.t§z1g ds:=x>E£;e.~ '_s3a£3:Ziii§Cs:‘2s3i§§=‘, £3 '?<3§{:-B Sa‘}«’:‘}‘I§1t‘:§§3*:§IS’ 83" «::sm:3<t::ta.~zi to

s§i“cr§m§::::§:§s;-:3 cirmsit 3:5 fiat tin: zzutgustg {mm thsa mice s:m§:§:ee:i:z:2tr 8“? and {Swan the tame:

érssnsyssiiiing <§::v.i2;c: :33: ‘car: §::;.*.aa‘i“i::« ex s{;>s:~s3.§<§:s" »‘§<’§-..

{§3{3'i{i_~‘; A serises 0§'as:.ti<ms»: 323 e3i3m'<:m¢s3¥§<3m:<3 £:s;3s:§§§;s3m'i.§0§s wifi E26; z:x;3§»§rzs:‘§ with

:‘<::§"émms.~.:*. ta §.e:.-z>s=e:3*:>2ris«‘ sEs.m=s's: $21-?{*‘ig_:ssw mad .§"i;g;s::'<: $3. 3&9; !§}{§, 1s=§m.t‘rss:‘t.§z§‘.

fr:;;sz:‘:3 ism Es‘; §:t>:3r.*.§: wéfix as tmaism . ’§'?sa'E i:":._,. in <:~;'i§':ss' ta i3x~::<:a;*:s:‘.- £:cs:1s;\::‘si§<ea1

i‘mrsz;mi:5z;i't3rs :3;:=:~.r;-1s.‘\2:>rae;_, wixm Si eiirivzsr $s*ar<:e; the: '33:;--my ‘%2u=;\ti>:3 ans} 3.tsué§:2:‘.s em: rs?“

iisc izseuttmsaa 52, as ‘sent’: ?iEi32.§('.<i‘ 2:5 issxtzaiicifi an firm §}u§3t~:)s: i.ra:t‘s.~:;"x’2i‘£s2 it i:c°u::.i': <‘§t?.’it)€3‘§‘§£).i3

szignzsi. Ai. .3 ii}, is <§§sz::z‘§;s~1is*;.=si§<:¢: s;§r:—:tsi: {3€!§££‘I'$3‘§IX$;:3§ zs 'imtt~;>s_3 5.1-‘it £22 £3 ‘:x_m<;§.1ea:§ stats:

and sssmis szszzzh is2€‘<i«m‘:.=:i§<m ac: tines: iiw ’m;.ti:<zr: £5 £3} 3 ai:<.2u»::§:a:><§ aims is 3.21:: §aaac§-«sxgz {§§$}}§;&jy‘
<:s.mm3i cévzavitcszz

{{3}} '}'§ 339$ £S£t:;:s 3 iii, is} 9‘ifS;}s>:3:3{s 3i} §§‘£i:‘. 2):‘ an §s§ ‘I338 tékitajhtzéi .~:£:-;:.«§:e<, {Em .hi‘;;=1»t§v‘is;‘;‘3 <§is;>§ay

c.<.)z:m>i <§«2:s=§z;:*; !:)§i3.c‘13§ zsmi .3’ :;ads 2‘}<a;r3 ms: :‘}.'itL‘.S‘:3‘.i}t‘j1' $33 ‘isrsaggtx flesh: axgxreszszixsg tin‘: Ea}-'s>::s

bzsmszxss 52$: in ma’: §s:~uc§s<".d 5§:2:i:e ;:1s3<§ <z‘:‘3wr >t4i3ra':1s:xssi§:':s2; ¥3:2;§‘:t~:2;.es cs)::3fz‘3g;:sra€§tm-<r

§3}§’<3rm:aiion.. Art ;'E§§s-3;: §}1{.3,,as.s shs.we.s3 in 3!'<‘igur¢ 3, :2 Ezsysyssi i:3‘1e3gt s.>f§‘2*s¢: “mmZ<'.=:x i3‘z£i$ is

its 23:8 £s,\.!.\~§’.'E§£~:i:5 zsteiia 252; :s:<e:x:.imm§ :3.%sm=<: and that s:m*m:szc§S:3,_:§ %=u§.ts>:3s is <§Es;sa§::y::>«:§ cm the-2::
.’

phzy d:~.vie:e {fa t¢ms:§12~>.>.: §.a2m:{3r: “‘;”>$‘<3.. , \>s*h<~:s1 si¥§s;3‘§23.jy'§t3;§ as is:

§“i_2;;13rrc "F {a}, ma “Q?-Ea. ’?"‘ imiimt the Emitsasa 52: iimfi is 3:: the €:m“h~:c§ status is d€::g:<§2zy::<:¥

§n§3E§g%a1i;;r}:£ E2}: i3<:-.U§§":§§,' 013.£3§s}“($ <.:§‘tE;-:2 Esxsissyxz as ‘.‘r§m§:"saii~m's viissgziag-‘.

{iis:s:r§::31§me.t§<ssr: {§isz;)I§a§',~x as t§ éckxza‘ smtiiamz: {him £314: t:«ih{:—s’sz axial iris: sssszsi 23:‘ 25 {ii§f<‘:a‘e).m: C.€.‘1i§1T

ii 393.223’ 2):’ 2:. z“cc*s£:;f<:%-::{§ < ‘ 1338»; 023:2: me-:a;§..
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ijéifimii ffisa: Sssxnc isI§'3;‘::sfii§23.ra is mm‘ fmm ‘iihs :3is':LI“_isr2§'s:;&Eie~:s sizmsiat 8:? ix‘) six}: wise

‘r 3”? zmcii ‘gm x~'s>§::.:e is; <'sz:§;;s1:§ {mart 31:2: sz§>s:;3T$:a:‘.r 5:14,

{.¢13{§§ €31} 'i'§z<s. §:‘§‘v%r zazssafirsaxs that aim ‘Ev§}i38§’§§3T£§§; fin: §>'i3‘:§f{33'i Eszssesi an {he éispfiagx <33;

fix: hmti-.‘\2;:z siisgziiesy 45.5 zmzi ?“:"0rs3. fsse \#a:i::.<'r- :§’3':>m §l§!€5 1333-, §2i}{3 if is ‘rm?

siéifiertang fimm €}se:’ §>ss€=I<m to c-;:a::::3tt:<§, 2’§*s.v:: :i‘ri>.rt:3- :3-emiénmse; wiih as gmszh {s§}£:‘—3‘23£§{ss§.

{i}*;$.?.£}3 tine next. Stsp R33, the &m:{s_>s: am: is in am a:;s:.~::.*;>&§-(xx: S-tsxtc is szhnckasi. '§‘£'sao: is,

Macy: as ;3s.§s—:§1 Qgzersxiicssa is payfemsad iv the :\s:t::<m, an <3g::~;:‘:sr;§<s:: de:tz~:<::i0rs sigszai §s2 mrtgxszt

{mm ii-3:2 mzerafiisss; s§év:es;t‘tm measszs iii} {Em has €235:-$3‘, set EH3 ¥§}E£‘Z :~:::.mtt.»rs..

{{}i.‘e2.§] Wizési the ‘tsszitqzrs mi $11 an <::;:sr:a3icsz§ 1iE8§€>‘, it is mtum£.:i%'=:>t§1£$ star: am‘ 133::

n§2gve:3i2:§2iiassxe<§ ;‘;m»:.<:.sse«.=; am. I=.3;><‘:z3‘tr3z‘3. §§’i§ae Esxziims 23:12:: :3 fmgezr is tt§mt.§1§s§s_: is 2:20‘: fix:

s:§is.~:xs.:Es:=;§ E‘s;.:‘£.t::~n, {E18 :‘is‘§x»‘x:x cam aasiiy ‘£3€i§<‘.i”.=“1?:§a‘Exi‘~ in \’v§i§<':§1 s§.§:*»':s»§ia>s2 the §§3‘¥:3§3x5.z?»€§ 'a::ui1ms is

it} he fmmé {mm Eh-:7 sxermuzniisxgg Ezsj_maa§ disgxiasgxazté in that hx,::sz§»m;: :;£a:v§.<:~>: anti

szmvsss fis1gt‘.z: S§m*.::.>. s:f£ews\‘ms:t§~:3m:C£ fixnw is x'8;3e;ss,ss<-i, xx.-‘§2:~:n am drivmr €m>se:*.ss that:

fmgar and tsmc§§z3:s tm: mlézczr §:§s<~.' §x§g§\§i§_:TEs§zszf§ Emtfiers iéisgzésayw §§§ me: iamsi-2353

s§is3a§s:y :“§.$3\f§u;’«€« <35 ix: re:-szgmrases R3 sin: sasxszk.

{$}{3Z?.‘;?.} §>z:tér.sn §s Q‘§)i3T;‘3‘»".i*3C§ zzssfi :2 3??-_>w:~: £9 msiics mzsnhisxé: €i£}}

$§mu§$.m9x3:s:s}3; s: slczsme g;¢:rse:rssi:§sm sis-:~¢'sc2:3.£§;Z <3;:2>:~::*am>,s §:<3 mzapxsiz $5 ""§:s>::¢1:r“ scsuszzi ‘ii‘cx~a1:3‘i§":s:

'§'}i§i}.-’i,3§ ski‘ $581} ‘i 36, Km‘. s,:emr8§§r5i2 states :3.{'t§a£-: ‘hz.:¥:tm"s £5 cisacksii, iféiz is: its an <:~;3ssr;=rt§{s:'s

:’;§:ss§:ss., the: <§isz~::rim‘:s3:as§t>:: c:.§a‘.<:.s3i§: $:§.1i~:s:ii‘§»-2:5; fin‘: §.;s3>.'£t<.m §1§3:.~‘a§:§3;§3I an a;3€rrss§:is>t: ssirezkt at

3.-'§i'} sired sis: irs£§’)srs3—a.‘t§m3 trzasryissg es. IE‘1L"a'?‘»‘}.§§{'1 {ism shes‘: §.‘5i;‘.i§Ii\{“E E3 in ms ‘1)§;\e':7€:-:ss.).s} erssie iia‘

$30 the hessci-up <§i:s;>.‘§sa3r’ ccrntrsfl i§:";~‘«'§iIét Sm.

§’{§§}}’.«3¢§'__§ ’§‘§*aa~: §ms::§~-Hg::ii:;;c:§2:y$;<3r1§m§ sis»:~s'§<::~: 92$ <§is:g>{.&_§=:s 22:: §?«s‘:<~.g> :2 Ezsysasxt isrsagge etsfthe

§>23§{Dn $3.333 ii‘; the id £s{.n‘>:IatI=,£m S-£:§ss\: esnsi ssmcsimcfiing ‘ta:13'm.r3s §§§ *C§M:3 }m2s::§-«zzgga <§iseg>§sa_3»‘

(kn-‘i::: Lira this case, s:§mw.r3 én L§~‘jigm+:. ‘.¥{fE—2), bxatttssz 52;: iv; an i)§}t'£3’:S§£§s:i~3) 3s‘£s§s;‘.‘ ‘*3’->§{.~,

13”" imtirssz is {‘3_iS§:i:1gu%S§::~.€i fmm tfze $1 igixiightmt <§§sp§s3};.= <3i'3ai§§ Figssrsrc. Yr’ {3} :z§:<s\.vis:g £3353:

{fie ‘§}‘3.I§§i3i1-if‘: in. 2: £stmc:§§<:s§ seats->, Fins‘ éizgzzswsgxia, i§‘e.:1tst%'3<:z:* §1§gg;§‘,¥ig§2E:‘:»:§ d§s;:2§ay nppéé ‘:5. s.m§}.~'

.‘:§3i:s,‘§3?;s§§z3:~3 is s§§S§3§;2:j,r‘{:s.fi is as {.:~:>E;:s3'.

¥}O3:“2:§ ‘N22: m3m§:<'::" i‘.3\‘33's‘<:‘-2s;:s$§£3€§i£3g ‘tszs t§1:s§s;:ss£s):n 3523:: ;:s.g)::‘.:'ze£exi rxtggiszzesmi fin 23 smiéa

fissstrmssscszsz £68 at 3:42;: §§{§ §i~:Lizi~:;c.1§::>m>; m:m§>::e’ 3:8 Em széiaéezti. '§"£*:is; <3;f3~r.n>4§§s,)"r3
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is m;:a=.m‘.<§ 5:-2) that an fin: ras:’m'Ess.'s:‘£:~ the tszigpimnee msmiw;-r §§::<.- <23:/ii {.\e>i—s§"§¥‘&e3.t~it3:~.“s gm:

rs:g,§se§':*.:'<<.~.-,3. Wtaéfsx i3~C.-I?{3‘§,it§<$%§Z§i)3}. as? rm: ‘flratiezm iifihi? t3§=3§D!§3'l?§7i='£ szismbtfis" is Canéimaesi sat

Stag: Ifii} .~.:i11‘e‘§3;2q"§3' as §§‘3 ‘l§1z‘.‘. :':.\:,s~s~:. <3ftz::nt-}~;s§\.* Esumm 3512 :36: Stag‘ 1‘?-{SK wheiiae-3‘ firs

.irsssasamiss:§<ssrJr::c::2;a:§::m imtioxe S-ii fifié‘ starting as s:»:::s:s:z:s;‘§i<3:z is in :1 t«:>s;n‘;§sm§ Siam s:I§s:*.z:i<::=¢;§

'iiS§3}§; 3 i;m~::§1 2; 2r3:.:<3:* 285.

{€3§}i?,t’:i} ‘$¥’§zen !:%:n;*. mmsétzmésfiimsfirficrzagatéeasx i>m1{m 3:1 is =;§z‘:=‘tx:‘.z':'-.rs.?:z:<‘z:§.* in M in :3 §m:<:.&‘:€e§ 53§l€E§.'t‘?

332:: €§is:i:s‘7:mi;.‘saa.$i.(3s°: cimssii: 3 3,, iihk‘. ;>r:::<:as.$e sm.wc.=; 33;: £0 3§§‘i"’-§3 §?$ £311: §‘$€:~.’fi<‘§-Li}.‘<

siisgiesy msaircsi ;i\;:v§<:.».~: *§s§ m2:.<~:33 <§s&£s: asmunci ‘ts‘2i3}s§a*‘."iis:&s§_<3r:f:I:x;:$}>i.ix;-:3 imam: fie?-

§E~r4.m1‘t§2:: m:::v3«:s:‘y 93 in ~:i§:s;3i::z3,I siwm in §1~:£=:1{§--sxga 2§§S§:=§£é3" \:i:;:o:: zs{§§i1i=;} 23%‘).

S25§>:<eq*=.;am3j,~', w§mther.‘; 3:‘; ‘IE“33‘.Si?§§$€E5§{)!‘2§£‘€$i:{=§>$§{3X‘$ ‘imémsa $54 is in an i>;3:':$'z:t§¢:ss1 stats:

<:¥1%c§<x‘.ci at 5326;} 3*???» by if}: <‘};3§:,t‘€é§i§!1>E1 site; Jitm miissm 80.

{§Z3{§2‘?} Tiza tirévar ;ms§s<i~3 the Estsitan when the bu.itz>s; is in an s::§'.><:.s‘4a$§{3a‘s Sisfitt is

<§s:‘sis:mmim:<§. By the {§§s»:;s°§.mixe:a;tE::;ra 2:3 1“‘<::—ai§t tim §’2~::s:zi-u;:s t§is'g2!zs},~‘ v:;:msa‘:)i zfimfiiz: . '-

;i§Z$}§3§ES}“S in §a'§;§h‘3ig3~s§ in isnaasimr mmie frussx ii;-at its {*1 ££)1:.t‘.- aazd as: S='£e‘:§> 1‘£f.}{}, wifiicr t§‘s.:,:t

:1r::§i»:> is3s'2s‘>::t37::m§: {ii} 253% Km: ts.-:‘§:-:;;s§'.x<>.~:s§: ~:xaxsa1§>s:z' regiszécsmé in afiivxmass at Sm: ‘Bit? {Q maxi:

ea t:«::n.:-as:»::t§<m. F5)? §>:a§:£.a:sa1sz,‘ts:ssxe:»; 2ss1:iss3e‘sasE:«.\§iae{§ v<‘:«§<.ws; zsiméia-r its t§msa isscd fur

ms:-~§<;i:;s= ‘tmsmns 2ss*.~£‘. msisci.

{M3225} W§"t§> §;§3<': .:1§:<w:;:»—:'s3m§.i:>ne7d sstsnfigrgrtziésm, 2°«i§s:.rs the 2ii.a‘i\3t:s' iwsnga iiagmr m §§::s

s‘v»‘=a:§t<:§1 ;.w.s3.:*.r:§ 5!} mm §:§3<'s :s§:z-:¢r§a1§;g 33:36, §i1>:‘.‘sn‘:ai\::~t ssmi3m‘§ E328 i“5i.€i‘E£3.E3 ‘t§1a$ was '.tmM.':§1:3:.‘§ E33: §:§3c*.

fizsgea‘ is; <3i2z§>€ay<*.:3 ma éhszz f§{3z's3‘; ‘c~:‘§\"s;;‘§(>W 3:; §"r‘t’sw‘. »;:«§’ £314: sisivezs‘ Si} that fisé: immcéeti Ematrm

ma‘: C”§t‘.i’£E'Ci‘i$‘.C§ wiéissrsaxi s31s}v"isIg;ifhe rjiéreutinsa 95 {fie szyysts. in s:«5<,:§§t§~:sz3\. <~=.<§zm ;}iss,§s§s1g ski:

Essstiasz, 32:: far:/c ms: the batten was gazssfssad am has wmiérsmzsi has" siésgxfiesy (1-are ms. frusst

wisuicw. Wifi: :3-as axsiziititm of tsuigauis fmm areia . :;_3»:3:imsis at ‘Em ss, ezgxtrzsizémx Cg:.:z2§i:;y Es

§:‘:‘§§}1'-v:'s\-‘s::£§ anti rim agsc-'s\::timx is iimizezz‘ s::3mm:t§_

{{§§';E.‘§} '?‘Iig::;':e 3 ezinowsz 3 cseccmi axampie <1? an aA§>;33§cs=.§.§<*.n 12:3 thr: air s:<m§>.-mi sawviich in :1

car. €13 i§':.~:: air acssxissai s;\s.'i<é»2§'a psxnci 383% sii$1§ng§jy<;::$ Ezsxr-33:3 zamé sate. ismaifizad in

£zd<§ii’:§<.\':a its was s::§{::':§§<..=3:'s §;=2.:3‘i.:>a is‘. ‘£%3\‘:- air t30Ist'z“{?<§ Esiaw ms3<5a in m%:§§s.r is $28‘! up §;§1«:%

‘££:£3‘i'pS3‘$m}€’i$ c:<f£3*3e. aér ::a)s:ir.~:>§ §>‘.§s>w at in size: up =1..‘i~2e: biatsw “£“§1s3a's3'i’m‘=';‘., an air zstssitrimm

212% £5 ~;:<3ni:r::si{>3<§ in 3'0 ‘E§‘:t) ;:3r:s:siLs3.o:a2s 0‘§“:§1»:~:

§j{'§{%I%{§} R2»:g.rm:§i:1g, fiat: Sfi‘-§§:‘s:.‘ii~0i‘i %zv.2i:m;-‘s in tin: Eriuw zmniac 21333, as is: the §,‘$S‘£i>%'§<;?l£3§ <':.x‘zsm;3i::,

is is ,.uf,§§{;i£m'{ §i't‘~3si3 issymzé flfihifi ‘h:s§$.r3n \,v§}as‘£ éim fingssr is inzscfiizzg amxé <:<t'§3<:z'
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t‘.l‘$;‘S{§§‘ zsmi an :3;:~;~:ra§§i>r: <3€:‘:{:>;:i§¢:s3;\ 3‘f3{$£3I$S SQ as‘:-3 inssiailzsd Es; .‘:§s::~ g>:zw§v;ms :‘:>~:..\3:-2‘s§3§t“:.

_ ' Gratxwr, 5: §msz§$§‘rr;} tizm-%:::‘:§0s3 m»';s-. :5: 2% 52 E12: cieztcissiing 1%: g>::«s‘i§i<s:zs ififfilfi §t‘»¥'t‘-313 i.rs't§12:

s§i<ia ;.»saz‘3's:~; 2&7?’ zmii 38;‘ 3.2; §n$§:z§§a\.<§ Er: sh : Saw»-at s>‘g)<‘:£'—£'ztis)£1 i3:"£§§. As §§:§:~‘ 53:35:-‘Rim’: t§!.;‘.B;‘.(${§Q,‘.‘i

.<"'m‘:z:a'2.=s ‘Lei .3 §‘vz.~s' ::':<;amg>§::., :1 ;.>t,>t»:‘;t:t§<3rm:.‘:I':s.r §22&'—i:a§§i-::*i Es: s“::§ rism 2:3 §x'i‘."S~'Sf.\f: 2333 and ?.€3«‘% <2’-25;‘:

l.£i§&‘»{§¢ A§t:3:‘:12at§v>;t§3,-g ‘Iz2s*::;:ee:r2a§3.:§s:*; :ss~:.:3.;;2 0: biuw s’22§:¢:s 36:11:32: sigssszis ‘Kim: 223'»:

fm »;:Qmr:3i§§ng sxér 4;:m':§¥'c:3§€:‘ ‘.225? can $52: ‘be: aasaai.

{G333} ’i‘15*::~: saasipxafis §’:\::m_ Iihe imzch :‘$i:§'2S£3s‘ 3:? mad the s>}3s;~.mti::m ~:§<‘.i.€={:§7se:m 86 arts

Esxgmt vs a sii..c.:r§::1Ess.ai.§m: circuit 335 in {‘}z\'"§3Z‘.i" sax :3e~:s2.r1‘::§:2:: aithaér 3; tm:s:§s<<2i zs§:sa§::e cur am».<.

G§3.:‘.‘«!‘2ii§£33's state‘ arm ~a-Mai: iw-::a- is: be us:-.-av} is $§3s*§C§f.‘§fi:§- “I sue sig:ms,¥s: imm ‘lhs:

discsisxzinatims cinruit zizsui {E222 esi sf the ;}»;.>s‘i§§:m <§e't~::-szirsxa means Zifi arc ‘énpui its

the §‘!v3é$s§~$3.p tiisgnafissy cmrstrni flax-ice Mi}. §..:s§,-‘amt: a>*i"‘tI*2.x:: $w,é2:*:§3 pesm§ 36:} as: s:<2n:E’x§..?~¥¥?Si'§*l*i3

mmp<s;~*e:§:ura~. 23%. s3.§m‘s;g we Sims pl;$§§S ‘

§s< :mxsa:¢{>;'i2;e:§ 33>: tém §‘fi\‘3i‘§if\"s:‘3«‘ 133*},

{'{f4¥}32.} ’.*:“§*.x~: §‘3,t‘t\=i'iC{-i3§3 v:i§s‘;:§a}- >::<>:.mf«:s§ fie.»~‘§ce 24%} <Z§§S}Z'-‘§‘E3}‘f5 this .iss._§-‘cm: zsfiimzia s;w':\:«;:1rs 3;xsm<:§

2{i{Ii in E}‘«':g_.~ R {:3} Essased as; ‘Eh: ,sign.2<.E,§~ {mm SE36 r.§i,sz:rim§ms§:érm :;.§rm3.‘:z S385 ifs:

iaascms a maxi: sfihe: issvzar, wizik-.~. ‘§3€:s<~:£§ an sigmzis: iirsm iiw grsxsiticssx <’§s::tc::(:i:€m3 sneasuse

22.3 it is §§iAg§1§i§z;t<3§ at the: uzcsiiian s:«as‘res;':«::m‘3§s:g is 131:: iagznssi :§Esp3;aj;=is1;ge:m~. imoh ‘i§:”:ihc

§<rmt—3 is: as ts.>s;::§1£é.;:§ :m3$sa..

§"_.%3={.3iE3.'§} ,~'§:§i(as' .8.-:sm“ar37s3‘ing ¥.<<»-W-.2: §a:w§::s§;' E3 :2;sm:§1§::g§; §<s3.<‘3*£t» E53“ ‘£§3{: (iiszgfiay in tin: §s,t‘.’sm‘S»-a;:;:«

<iis:g3'§ssjw' <§~:‘;vit::‘s $35, fife: ziriaesar sfitiesss this; §‘c‘.\-‘£f3*, this .‘i<;'1»:.>§> R35 :.x§7'§§3.:': Zizcvttr’ 3;‘: an s'>g):":rzs£‘stssx

s2.=::s§§: §1'sg;§2ii§;§st:—:<£ <§ii’§?:-.2“:2rri¥3~* {mm stir: czssea in as tsm:¢§1se;:§ sitzsiss ms s:§3<.=wn in 3* {$3} 3% 3i

r:::w33«= s;§1§fi£2si §}£)$2§‘?.§C§fi.

{{}{§3>1§ §Z~‘s:sa* {his maszm, 2z3§§mug§3 mi: §2<'s;=§§.§s323 :>‘§‘t§2x: §(:m§> chssngm: with s§§:s>raIi<3r<._.

tm:<;§m-ii 3:25: 3: ir°2::age;’r is :§isy;.>§s }’£(§. in that fmzzs wizxxirsw in :~<:Ea.~:i<m :2.» aihe 3;\£rri,:e‘u*m3§§:\$_z

ia}«:.>'ut s<‘sfi.“1:s§‘I§“a=:‘.-s§f‘§’e'v:::‘ «mass {theta-§»:. whiazis §r;.m‘si> i')f§1§1£' iever 312353312 is isuuixing,

zsdsiiiéavsa, w§“2~::ss ‘zagsezrsaifisagg £3»: 3<w'<:s‘, Ei §.s s:i§§:;3L§es_ye';3e;§ 2:3; as §3{3E$:W.§(3§'£ {:—$)$‘R’:»SE§}C=I3%f§iIii;§§ E31 {Em

izsyimt §£3‘i€3,¥}f.£ §rm§;1<§§z3§_z gzmgtc‘ 5:0 $333313: {hie éi.:‘fivs<x:* men fimi em: ‘ursfii W: ~ ‘ __ :1 is‘. has

3§id sxséihsrzxz szmflng t3‘§S‘;3{I~§I§i}£3 -:35 213%: ayas.
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'iE'{§;‘\§’;i3} §~"i§:_::z$<€ 3 {B iehmvs as i%§':~.rg*. <2,“-msrsgvii‘: x::.*(':m a;:;}§it:.>.1i":'en is} the :;wiitz:~§~2. fez cm‘

a'a&i‘af<:.$.sse:.x~s. in the rzsriim 5%-‘i§\‘:?3 g:ss:n-sai ‘sitar: pzssféa ‘lgipi-: ’t2um.m 'i§€.1Z

fax‘ €:2s3sc:.tt'a- 2:>;3c'n:“-:i~;3:3., smziry vs)Iis:‘m;- 3?»-'i§\“:§} is i:*zs‘t:3.§§:‘;='; arch:-r tr: :c.t)3m'i3.¥ z.=<éum§

3e<;k§‘L:mt: sammi , !,1;,22§ii‘\.* 8:‘ §s§i: isrsé ritiéxi i"»;*:{eme:.s8. anti £:¥3:.>. r‘:2s-s>.=c*.§:§vs: §mem§ ’e'i}§3.1.=1‘i£ i;<;'~:\.{;:s)§> - 2;‘ V k

zxiszsb ammti t;,=.2a§§t3.* £:t»:1i3‘s)§ §i‘A‘3'\“:§‘5f 3833, ,zt~::d ii mm‘ 3‘ig§‘3§ bexisszines Cami-‘m§ Ecxmb 33'? Riff-

EIi’§'§3.I3§f,€{3 ‘if? Eae §§r»:s;ia~tt<;){§ ‘£35991 ths: paws} §~:;s{fi3z:.e‘

{G%}3< §~§.~:)w: 1 ;1§>g:%ic22:t§z)s: to mfizsry tyw: a:<.\:'s=rm§ %~';m2-i's:«: . .' 3 iv: s2x3,}i.3%:14:<‘§. in ($12:

;)s'<:v§<sz3}ss {t-3;.z::vs;3i€:s2_‘, §m§::.§1 5e‘sss<3r:; 52;‘:-: §:1s3tis§§:‘.<3 fcka‘ mini: ausziimi. '3-m<3i}>‘,: 35333 and

.3G2?, its ‘$~‘3>3K.53’.f$¢ aswi\t>‘}s iawing tiseszz-: aaasamzai icrmkxs, xx m—3.sx:y magi»: :i<;€;<s:tE<3:'z §m‘3—a§*ss

153:3 Es énsstzsfieci it) dattesut an e3.«r3§g¥e. <*.«‘fs.*:.1§:x!;i»:.>:3.‘ As: 5: r£:tar;,< §.I¥?§§§.ii-1 «;§e'i.;:-a-tieasa. awrrczmsk

;m’:'e:s:‘£.iumze§:er can §n::!:223§£:<§ in neiaiiiore ts} the 1:-zzzxtrqsi fiszsxabssl {$5, 3{3.<5S am? 3'%’?_. :1»: tin‘:

matpzsi csf<*.ess:..§3 *s>’<3§am<=.- swim-E1 slam? for <:<.\r3f<m3§is1§; azzsm zsisza 5:: ~.ss<::i..

{€3‘§}3<’3’} ’3‘§'s£: »:)z3‘t§>z3§ss <.1f§:§3<: ttmazis :'<ii::1’ES{é3‘ Essgmit she <‘§§s:z:.§§m‘§;_'1a‘i‘5{m {:§:&"*—i.§§? 3§:‘«f§ $0

s>2s:§isrsrAi23.<: v.>E*s§:i§}::.:‘ 3; E31 :1 iicxwzlfsxtii ssizstsri €33‘ wiiiaizik ‘cmim§§t:‘;' k’r3t:§> ‘R3 Ex‘: s;.‘e:.':~§fi<:t§., Tia

Sigsxzsisz fmssva the xii. §;:s3§n2~:f:iim >".‘..i:‘:;uE§ Riki tim szigsmis: saf fizz: 3-:>§ar_s« 2as>;g§:> §C:=“Ex‘3~<2.t§6i‘.

312931315; 3 § 3.?” art‘: §.:1'§1-Lt: {.13 that: §:e:asi~~:s;.x {§§§§>§:1§=‘cs)ms‘:)§ <§c‘vis:.a 3-¢§{}.. Er: §‘4-déiiiwn, the issyeist {sf

the sxsiitcix a::s.~:sf:g;us':a‘t§<'w: §s2§11s'm;ai.i:m §r:s.'.‘ius§§:2§; pas: (ms smsi imzkis S§§E!,~‘.‘~<',:‘»:§ tits

s::83¥.§¥ts} §»';:'3{:¥;:_, £!‘:‘€ii‘3{S2 ;a:‘<2<u.=.\i3 133$ §§i‘3{Pi"s er ‘iiwat éx§s;§§;x3~'$:t,i En §‘1s:ssd»s.z-;.> ‘$3§i:‘~jfl§,2‘£}'

6 .~::"~fs:e ~"¥:“} me':3':2):'i;:‘.<':ii 3;’: ‘aw: m2":;'sa<}t§~' 33*}.

{f}{}3§3_} I§3asz::s;§ an ihe :-s§grsai.=s fmsrs me: d<i_s:‘.-:‘§mi:2:>':§i.-.35‘: s:.i:‘<.t>.»,s§—t 33%, the }1:m:§~22;3 t§§$3_£§.§2i}’

esmtmfi e:§m-‘ice 34%, ifzs §'m._s;.~:‘r‘ imzszixsss: iha ;se:mm§ w§ur:§<3 a‘;-azsxtraafi kmzia 365, it c§§s;a§_3y3 the

Eaagznzsi :sur:mzr3.siir'r the smami wiaamz mmmi §<m::§a 385 in 23. tcmcizacfi stem: ass: s;i*.i£>‘s°.1'.r3 inan

:F igure 3} {is} §s1i§:ei1£;=a:§wu§: $$§Sp§‘.~1}* <§e=»*_~i.s:.<2 45, W§‘siE¢;‘. tim :~S=r,:e‘,m:<§ mizzsxse. i.‘.{}.Fi$!£3-i 3<s:e‘£2

ESE ig§§§§g§.is;~.t§.

Afm s:.cs:}‘f§a‘£3"s§;rsg tin‘: Emeb mat has ‘men w:m:z:.§:»~:.é in‘ the ciisgzéay in the }3s\‘.23s:§~£2p

siixgsissgx devivsst, iffise d:'i’v’c¢1‘E:3x3'15 this zzcmtmi §§smi"s_. :2 gmirxitevj :*:1a:r§»: 33.8 s;§20\=.«i:2g $12:

§i?1£)$.3:‘1E 2):‘. r::>§.=at.i:m (sf iiasz: E-<n»:>E.= €'iiS§s§Ei.}*mf§ as fliszswsz in ig. H. (3:3), ;=z:2{§ the: Eengzh ef

as-rt’: :;}ms5;§z.m<§iss in 31%: a3.n,<§k*.= ¢.<§"r:§€:2:§:E:>:3 s>§’£§2~r3 §s:.m:«B:s.

{\i3{§41§3} A {:s:0:‘s.‘§§{2§§; {(3 £§xi:s wkms :>p£r:asis2§; am .s'<3§::sr3,1 s:s_§3\=sr:a§é{m 3:$§iz}:ii‘<'3§<§:'st'§, tisit:

ops-:3.-atiomi :iirec2§<3~n §:4 €.‘§§S;J§€3.j3-‘£=£§ s.=s:§:§§,a~2 the §Cm2§'.> spperzztcxi is iuégiziightad 5:3» timrt

.:sc§v:mt2:g:r;= $3 Sim: §§sez‘z: are fixwex‘ (s§}i::n3iii!§3&§ srrms.
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{{§{}-3%.} :*\.a:§{§i.i§:ma§E5=, §§si:s .§¥.‘Wi53}§;§£,)8 am: apgai 653' its this <:=-.'3§st:‘~:\§ .~3\;\-'§1t:<§1$:3 R33‘ {‘.§£‘.“?t‘r3s:.2E§.§}~’

s.»§e'rai:m§ ;3t'.'-war 5:22:13 ‘:23 :2 tiiha‘. the as; §,:ei3t§:am ii am: he: .imp§€:sm‘.§itx:§§ ;1

cm §§gs.zmiir.>:: §w::se~s3 =§”s31<:& \‘.‘.,'.*i%,‘i'3‘e§.‘-K‘.-. ifn this a :.{§:,s;:s§,::;~< s\::<;:1m;}§s:‘. $3 ém:

&:§é:3g:«§.2:}~‘ d<w§::.:: is $”§!B\.\’fi €33 §~‘i§;ura E? as ea :§"m.-mi} x::<:1m§>€-Is‘ 'ii‘§é.zr> seat frspsai. .-am? rear

;3s:>sr.§i§m3 x:<:<.=¥o‘.‘:‘t:s3 Essssmaas me. sag} ism? iZ'§:‘.‘§‘\W“z §.>t>s§§:§»:m mnirz>§ §>:sits>sas $iI‘{S s::*mz:g«;{:-<3. a§ $1136

xifié} uf fiw zsszst =.:13:?.h§0Is as s2%:<.w»-‘:7: in F5 £2 {;a_}. As: sspwarti mm‘: £3-Bi-Z is §:a:~§i<:2ste:{§

:32: §§2s:: z2;3;.ue§ h;aE.§‘;3<se‘::§ma us” ska: sap semi saiaxvxs ;2<:<:’siI‘>Tz:}I’s u::~m.=‘{)§ ‘csaafitsass —<‘£{3i and is {‘§~‘I3WLiK’Sr‘é3E‘§
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tis'm$i;i1's,§g an S-sm:*f1m* 0i§£g:3‘£3‘i §s“i::1‘.z’:'.:i:1t‘:£§ by detasciing from 3319 f:.‘»;sn§ <:m‘§ snmiuée 32 {X3 '53-€)§I1§{3I1{‘23T§‘§$¥ 0:“

an i.s:1tE:§m$<§i;~1:"§t £’s‘::<§:zas:cy mzmzefi M" as :;:ur:'e:::§§;-~:'s:<:c§‘vix:g, charms}, azmi S9l$2}S3.’S <i1ate2 -in as 37-‘L‘;.. 5

£9 gteiz‘-rfoxm ii §:»m'2w::1tie;~.>m:fi iuning £3§1*§tf£:ii£}11, <33‘ ins;tm<:ts £0 :saac§:mn=;i.sa3§y 5'W2t){%}2S ::s‘.*»i“~i‘ rim ::mis‘::<

r<s::.eivs: ‘mzszai in :i‘§3S§)0£)\&‘>§} its 23 swrsegxing :>0mm:am§ §«:ig;:3,:s§ £3332: an ingtaut maxim: XL

'.‘s7'§;e I‘$§i*2:i“«‘£3§%tl€? r:.:smm“23L§ £8 énfliszrams‘. $1 §‘3‘i£:'f¥Et.\§"}-‘ f“t}r smzmg i:3.§231‘::3f:a§i~;:.=:s ssbuut i‘re:<:;z;2r:m:y sf as

r§(;<:§va"ta§s~:. ::‘ne3:3;::e:3. 'i'§m fkzquenmy infixntzestiezs is <:§:1i£:<3. fmm as givfizz b§:;3:;:‘.1~: of ‘:‘’%:.a mat-m€n‘3: in

:e:s§>:>::Sm :3‘? 2331 <3§.‘s§:a'a:‘is:"s3t: 9.?” this :i3":;;~‘1si sxrctiun H, 22:33:31 fiiifi $3-‘mm: ::.t.>azrz'0§1m“ ‘E? ‘.l‘§.‘m§§3§§

§ni‘<r.em3a:.imn :3 she In fitaisis 3:;->::ss;<‘:s.s:, the ,§"m:;ms::.s:3; ir§:%§:2.rrmsti-zm, the ‘zamauiaast chssmsai mxmz

mirsg §:°:2<e flasfin .amc§:'m.s}as: magresm <>mr.e§:e:.m using the PT? Cask zen: <;:e;:t3w~r:'s’é<':»1f§ in »:.hszr2m§:<~:-3’

§m§1:sn3mi:§{:«n use :33’ a _§‘~*’§.‘§.’ «data iezbiie $553 £‘32§r :s§s;sri.;ag; cE3z2s“s.s.:t*cs* in%3:.:m1V;s§ian £:<33°'1”:":5§}<tez'€3{§‘i§s;‘§;‘ ti’: iim

L§~*T'?a"‘ {Tani-n, axed an Afiflii (2.0-d&: su:2v=m‘s.ian rkzwzai 9:434, 2:236 than c:§ii;;::;§53‘3,~"«'.is°.§ ass: :2 iiiszygsiszjsr }s1~s:om;mse§% esf

& t§£:ei‘»:r§2».£rix tfiisggiaay miss or £312: iificac, i§:[s‘:>'1zz{;§§ s ahgracter g.~$:n‘a§'aa§t§a* $2 22::-xii :1 i§£;_::i:i~<‘:.r§«'s\;aa§ =a;33'i‘m..t‘ "E 3
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Wham ihsit R138 .:‘<=a,:z;‘;,i‘..-M‘ in .§r‘"£€i S s::qx:<3:§§§.;s§§y awe? iise rmi‘.iR% E&s.::{i.. amxi aha S~§m::%»°.:r

,{§<:s‘§${:.ii{k,r,i xzismxiyt t§emt2§:s time mi“ as ::‘u'*a:seiv::§33a: ::%3aum$§, am: deeeécs S :1§t::3EC,3{3{§$S§3iit?-5‘:

R3323 C-sraiaie s:&:$::r3ies‘i§sxg; of {he iifoziizs iiw swzuszai bioait smé aim 33°53: Cmisx fmm iihe fmzrfia

' Etsioak, and £333 53,-rsizmr. <:::;m§re§.§€::" §§SS§3R3C»?.E’« in tiiagséay 321:: (k':rsai>£§i1§§%‘£a{§ §§§££3i”}‘3}3§‘§(}Sk 23::-3 iii:-3 £iis:~;;s§s2sy M-

zsmi s;m:’:*<:x'E1x3}<i iiacz ibtquency in?‘.‘o§1na§i::s:1 zsrstfi flue ii’-aszis an :§3§e m{:3‘.:z.0:r3.>* H3,

’I‘§:<: énpui sczciixzm H can be €)§:+61‘“fi€6{3 10 <:-3&3 §I!S‘<3€3£§$§iS§ <'.;§x;mm~:<§ _;:s:::::;s~:i§i in 133:: m’::r\::<>:z-gr ii? sat:

in s‘ee»2‘§\re: {he §3~!'08§§{:a3S§ azzhasnnfi in 3>mv§<§:: am aauaiéo mssigmt, azaesi iiispiay the: prtsggrazzx :3,-‘;:»e ami {Em

mama u-§“t31e:g §:3rm3sicisS§fi;i‘3“£:‘§1I2§:§~:3:~1°s Size eiisgiay 34-. '§‘§:s§sz ;C?t§'€?“9*§£§§§$ an ixrsgzsrm-ear! aewfizsa fax: as Eisimssxz

{E*w<::13§axz§ is :a£>§w:.zi by’ ‘Kim: §:2;’v>::§s€§~zm}

A..~:: :;§»~3.sc:s'i.§>»:d a.h~9«V:‘:=? fin §‘E12:‘. £.nnx~'<::::t§<>nai ?%.¥}S mcaivas‘, maize‘ a§t'{:sr csfiiisfz 2.3;: :2 gmasafi §::0z;£§s:a3§

a::%a2sr12’:a>3§, gz iixtxzmzx‘ can imam" she x:.(>m¢;s:2§ {sf :3: <:asm:<s>,2§.iy~E:r<mzis:2ssi:i:s§§, §§3's:’s;§;3"s3Lf?L's :31“ tthaa isrsnssaiiczszsa

::33ssmse§ :3: ‘$338 §!}é~Lt{£§= 0f the 3:s;'s:saa§me*;i amnnfii, }§o'wa"x>‘e.r‘, Wises: is §‘i.si'exa-3:‘ ‘irs£>:m<§>:: ta: "iiszzezfs to

xs:;’:x:w.:“ 07:‘ “3‘I§§3<“3 a Eumaéécast z;§m:13m§ =:mr;:<:r::it=:;i:‘:g sgzmria ;:m:sg=:sam sm §:‘m: s:;m:“,, the iisstamzr £2252: R} 2:33}.

am 3511 gmcsstzi <:3:2sa.=1w.:3a§ mt‘ ta mam}: 3 <i§e.s§r~:~:s:§ karstsaaécast -sauna: w§1i§»>;=. sozzrsmzsndisig a SW{‘«'1,f=§3§3T3;1‘;§

.<:s§.3£:ra.:§m2 £ms.:§ ezonfizyrrzxfizxgg ifszzs cameszt a caezsghi %:er<>za:;§ca.s:i 93§m§3I3<‘i<i. }:’aa;*bI=cu§.zz:r§3,', in an :'s‘rs»\=e§§'u:1::

rea'.:v£3i‘o*:Xz';, s-;x:.¢§:: am ~i}{3£3'3.tii.‘x.3} <§a.:ri.s3§,; <1:-Ewing; i::w::siw:x the fisk of <§<:tz:I‘i:1r:z&im: in szsfafiy aim: ta:

s§':.sms¢:€§m}, am-sfi §3{$-0i§'3<“:?§ 3 sari: n§'s::eciz23 £s.=s:s<:..

imlzzzsrzs fer I§-0§\»"i3T1}§§‘iI§'l8 §“m§31¥am§

it an ‘ce‘o§<»:§:€ 0? :‘.§1§,s: iswexaiitm 3:3 {.3:‘s;wi£‘3@ 2: x‘<.°-r;ei*z~.~:-3‘ st-i:*§€3§>§->3 m?‘ {é$~'fi£‘~£1(.\§3‘iiI1g §§:e~::

s1f’£>'s~I.-‘.*x31~::?::‘:i<)s.w:i ‘§?i$‘£:s§§§i:<k‘31 3:" ms‘. »:2mw:;:x3*.§<>s12s§ tsaésasicgna, W31i‘)3‘§‘1§£: as g)?'z3§'~.=s§ii;sr cc? §:m2a:§<xss'£ sharsneis

obtaimsé 3&2‘-€§32€I3;§§ii§3}* swaerxgxing; <:we:~ the amtire mc<eivc~: Esaxsxi sea-orsiirzgg m is swmgxéng :":s:<::rxsm:::;§

are: <:.£as:s2i2‘.“:e:i an a. }""§.“‘:’ €3<3:§s~-§.s3:—P”§”‘.s’ Cask, ‘:2 is 33:23:93 §}'.‘é£*3It3Z€, :‘es;mc:'iw.-:i§;, 2:33.: 22 gruug of :iii}°<3r§:.~:1t

mexrmries, zmzfi cziisgaiay :2 ;>s~ag:,:~am type am an 3.¥s‘9a<k:sSi siassgatsci nsamez s:.§23$.:s:i‘§'i{%£.i masi }33"€°.S{f§ in fiat:

gmim afmamoriezs are iiésgxizsgirxai am a »:§iss;3§2s}°,

{E;3:?3mi$::m::§§ mi‘ ihe 1:we::1iis;s:;3

Qxm e.m?:smc§i.mm:ai sxffisis ‘i?z1w::L2.:*Lie:.~3~a Es§}<;s’W}‘s in ‘Fifi. this; figgum, {Em szamaz a“:£1>n‘2;;n3:<‘a<‘:3?:§: ma

fizasfi is} {Em m31me:<:1§im2.a§ ms.‘.§~‘.-x~:i»+:>g>».;s»:*,* is a3«i*.§:2.a2§§ by tins szsma serfstrazstsaicz §‘$‘i!3'i’1£§§’€i.§x asrzsfi iimmstitgstimi W‘§3§
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13¢: aszzxitte-£3.

in i:3.vmti:m, ii k‘3}t‘..£2€.ii3:°jy" K} has 3 ;:s§m‘zs3i§y sf §!3{$?§1{}S'}'_i3;':sfi}s)iz:$2 to xx, anai ma}: csf the

nwitn-=:>'rj,r biocics has 2: rsasnmry iabia.

As wifis {Em zzazwi-:mi:>:§ai i::§m§ smiizm iii, :3 aazamx 15 csmzprissss: 2: gmzsat ‘::.§a:ms3§s§.

seixxcftizan key semi ax snzcagxixzg $,:£I>s§1m§m£3 E‘-’s:.:*tEser, as simwiix rim §~‘§.{3. aha ksy .m;>.‘:"ix 15

§§$(2§3.1§§t‘-S as I3'§é?«_§<3‘.$' jg::‘<>g:‘am typing input :a<~:s:i§&:«:*; L153 ztaxafamaing in :3 <;§ses:2§i7.i(:aafigss:: szsfa .§”~"1‘Y Cmit.

Tin: ammhezr sf R-f3§r‘S in ‘ms: §3:m,gx.\:mx‘ i§;;:ai:3g kagaus zsevstiusz 31:33 is set ms Em §:que:§ it) 1315 !3¥.3:m?:5x‘2S‘ :35 me:

?¥§§i3I3{3:':§‘3 i’>§i}{*.3§.:§.

‘7<2‘v’1‘1c:.n fizz: Ecszy m;~:z?;s‘§K if: is szgsszrssmi {<2 isszsues as xxmxegcsiatsg; mzznmansfi 1:3 as :;<>m:'»:.=§iss;" 33, as

rm:<:.§‘vzs3:2§a Em:r~z:cim:.st cxizsxzmei £5: :‘¥.*£:~'3§*.’~:34i E33: 3 ?3s3x‘§‘b’£§’!3§‘§£33€153£§ s<~::a,s‘c§1 §‘us3a:§f'v:m. flaring fikég gstxcsss, zs

triflsttsikrjy‘ is-zmrrmi aigmiz E? s;:;s::2'::t‘§:s in ;;i§{,>w izzibrnaaiian zaftsxsxsi i7s»;-;:;:zes‘my rm? 39$ éilfmfée ssfi‘ ‘aha

mc§:V§vea§ s:§m:33a<~>§ R: has S‘isI$3Tx':‘:{§ an S .giw:.n em: 0;“ that §3‘f£f:¥I}.{‘.e:i”3f §:aE»:3c§~:s:~ 3821 to max pm-»a:i§:s$if§{2t§ mi: 3. .

majecsx‘ 33:m;.i;§\m1 €}'3;?£$«§3}’-I3}a_§{3§” §):‘e?s_:gs‘e1t§s ‘§3I‘_§}!2 basis, dszgzendimg on {isms {xzusnesiaai vaizm .in§7a::r2:::ati;>n}

e%>z:2im::§ 3:53; 2: .?’§“s’ Cafia deszadea" SE: :33‘ an §i€.°4:€}€§<*33‘ ‘?3°"'}:.<: stmsxsxeaw atmsm§ ssixszzzxit‘. 3?

catamraies 3 wr§:'ir;:g§, £§;?s*;‘.2‘a$’i.:>:‘§ in iim m§s::nm*y ix: 31333: as. xaxsxsxsxar ii) exiixzew :2 ;:.~:'e::‘E::.-§.<ssrm§me~.-:§ gsrsgmm

,t3:p:;‘. n.:i"i3;*c1ads:s:s‘s {t-§§a‘nm~;§ ‘is; be gsrxsaxst in 3 sckrraspmsziing gm: of témze z:s<:m:ts_:‘3.= hiacks, §m* ::ss,a:r2'z;)§c>,

in stash 2:: :r:§:31atz~::s' $31:-zai. a mews pmgnsm <§.efum<§ FT?’ ifczsie‘ Now .i anti :2: s3:s:>a'3_s’2 §3mg§\;sm tieiinarsfi by

FTY Ccscixr Na. 4- am sénreai, rc:s~‘»;:s<::<‘:‘£“:‘a»-'..+.*.§y, an mt‘-; rzm;-sm3“ry ixiencic K32: and ‘ma mismmy ‘§.=ii<.3<:-k ifih.

Tims, zsfier £313.12 cazmis af 231:: 3is§z3‘i:}}, itsfhz\;1m‘£§0§3 sfizum $3 ;:s§m'a}§t'_3; n:-E‘ ‘cmmzisx. asst ch-:3§:;£:eEs3 £,:E=*3s;s:if£z°:&3 by

the §““§”§’ (‘Esme is £'£s:3:r€:{:§ as: {he ms-::rs}<:sr§.~' Eximc-3<s.

AS924? <:::s«:‘s1pi{-zximx 0? S112 preamttizsg, ‘wiwzx :2 ':s$z:;’:‘ is'stam§s firs iisaen, fm’ {:2-a.2s.mg:s3::, in "'§:pm‘§.‘§e

gzmgmmfi t§*..s~;s 1236:” 22:5: s:s3;ss:';‘zst2: ii “$33®~:i:~:“ §\“£3j}* t:2.i'“\:§m $32.-Vy zmazrix §:’§. £33 5:\*:.sj;:e«<.‘.z}s'».=<: is: $2112’; <>§}s:::‘:s¥i«€>.r:', as

€?{%§)£)£§$3I‘}\{§ camtrmia 231:: m.<~::‘s2:s:>2'};;' 30:13}-vi ;:§n‘2«uit E‘? in smfi: as xz1:am;sm§‘ ‘ft:-‘ 331$: mam‘o:‘y

<:mzt~:sn§ <31? {fie mscrs’1s::a'jg ”is3a:rew::§: REE.

‘Rafi: sysmm auxzizniizar $3 i::.sz‘é:m<:ts 3 M £3 <3iz;3;>§§zy s§m.s=a<:>:'s a gzmgmm ‘tyw tnarmt deiizxafi.

133,: the: :2’:-es1m:*y E135 semi to s:§is:;§t33ax'y f:‘§.‘é»t:’:‘z';:<‘}i3 i::1§“-:>‘:tms::I§:m aizsmxi fn':s;gm‘:m:y zméfi ‘Si 333 €3{><ie~-icuaafizsi

§>‘r¢:2za:is:ga:§€ 2:31.33:/:;c2i.23$*(a33;s smmefi in tire; §‘1f1fl§}‘3(3Zé‘f‘y‘ Essiack mi} tixvmsgia an .*\I§£Z’}§ maxi: ;:£m;v’s:§:si»:>n fimsxi $333‘
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-Gm: <:>5£:m}3§t: afaz s:.:‘a~:e;s:§ image £>3‘.”§§1e> apiagg is: 3-..§1«<>w:: in E-"££?; £1.

5% us:2z;:'~ gar: §i§r§Em‘:1‘<:e;>t:r§ek*- as ;:ar=:~.sut‘<:¥1ams<s3 :3\.\«it;'.13M>f":.%§<: key 35-7 %§*§15v3*>'§00§‘&5¥3;§ ‘ii? ?§§%‘»

‘braaazsfiiztasest ~:.§:a::1:m3 iiiimfififi am-if $1 gzztssai §<<:-y’ 11‘i3‘i?"3\:*3‘s§ zilisqgaissj.-*e:s‘.§ :.>:1&§*w »:3i.;s;;:1ia~_§,=, ms fraeiy ssaizssct as

szuiizzbkz }m3at§ca:»:% chasmai. I

As WEEE be uncfitrrsiszszsd, fizia rezzeivcr is saiegiggzxatai sa:.:s;.§: $3232, aszczthm‘ ;$.r<>g;:‘ai:3 13.32%: of Rage“ an

im key maxim; <3§.:<{:‘2‘a:{<:€s:§, §m'.z;a:is:‘2s:§‘i‘ a::»§:1z333:Ik':?§ ‘E>.i%§33$3':$, ;§’rat<;1m>nc.é{:e3 gmzsa-:3‘ a:%:a.mw‘.i xaumbsrs

.s$‘i(}3‘{?£‘z «cm the ::mt:aspm2<§.ing memsiry Esiaszii am’: £§§S‘g8§3y5:{§..

iémnszsiizer §§§n§;3§3s;§ime:3i of the 'i:w<:::’s£§oz:_‘§

in {he aficve amiyodiazicm, tim §>rt.-*»§ss:§«e:.s§; <:h:2.in—n¢:§$ s:a‘.or::§i am thsi: nxemery h§<:<:§<:s gears: s£s::s~a»:§ in

2i;:2:<m%:az:.1»;:<: with a .s29:2~:tr<;‘:3:: :‘«s.:su§s, mé '£h:2:s:§2;~; aswraxzged in im: <>:’<i<:r mxraagaamfiing in ‘2§§a::é3"

£3~»:>:;a<:m:5<::.=, ’.i‘?:.::s:: ‘§:ia‘s3xa:;‘§c:§i$i gfixaxzxaais nfsay ‘me $.11 fine; z>:‘{§£.-3:" c{m‘e$;3u:rz{iing 3:3 an

?S~me:£es‘ asstpxzt eietttoisszfi by an Sntrsezier :i£::i<':(;t§<)n c.£'s':.:‘;3i\; ’? in sad: 3 manzletx §§.1s:i»2§ §>rs:s3:i;:;ast‘s:.§s§a:1:mE

having ‘i§'s§%~ 5;°.3's::::sg;s!s:t fix‘:-3:}. :%xs$§msi{y is M as 93;: _;;=::33§€i0's‘§ $0 §i§.i'{W‘¢‘ {he disgsiasyed 13:62: is} but

i3i8§=£‘§ .38 3 %L‘i‘i§§‘~£'§¢3§3 eff ::s;r::s“5 jmiggmszxaz during fiizézmszi seiaxrciima. 30;‘ fihfis ;}"i1if{)£)S€.'-, in _£:»:i£§i£¢;<>n ts}

frrzqsmizcy infmrrxasimz and PS nodes, §)£3‘f{)I‘$3T2§3"£i§Z1B'$ zshmst fieiri isamnsiiy may be sisxmti in 1’3T£§.‘-I‘£é(Pi'§’

its r<:§t3‘s‘e3I:g.$ §)s“()z's<§\?;~1sst crhsmsaais in me makzs‘ ::.{>rr<:3;cmnu:i.ing £20 §§e.§x§ §:%:i{:s1sity. RXS ta 3 €<:ahs3it_;u§c: for

‘$336 s*ea,rmn§;:ema\:nt', 23 3‘3(‘31&§. iIst=2»:1si§yz}§‘:s: gmzzszz-3‘: sixasmezi at -:3 icags gzscssifimz in ‘éfilért s>,:z{:m0;‘y is ecsngaareé

with as fix-.~.§»:§ inicnasiiy as mwivs-::§ i:m;asa:ic2s.=:i szixzmmzi, and, wfizan iim‘. iisflai §:';1‘;:n}s§t§.- szsf tbs: :'m:.e§°»5a:i

E*33'm.:sis:2:s:‘ zzfzzsmsuzi £2: g:‘~::::te§* t§2.—a:s that a>ffi:u~:. ‘p‘r~:::s:*z:i chair:-z:a§:‘§., {§‘R£: :*<:a:e:ive£i §'3;¥\':s:.:iea‘s.1'_;c31e::~;.:ss3§ E5’ §3§a3.C~§:<§

at {he :0? _:3<s3i§§:>2:. in 32$},/2s:::3 of {has shzmne-«E, sasxé §.=mx>x’vr3:ss§ja :~s.i:ma<i. data shiiiafi. in ‘mm? if

‘E336: Saki E:3&‘ems;iz'§r mi’ 313 remiwsei ’%>roas£is:.a.st sixmmei is gsmtezr than fixaéi €312: pr>::ss:tr:§1sz;‘1::::.i 22:‘ ihit

tsxgre gzsesiizkan in {Tags ms-:131s:s:"_}»; me: iisziai ixztzzmity sf me i'€.‘3$:<‘3i\f§f{i §m>zs:;§a:a$§: ‘=1?-.§3>‘.'1s13}§>§ its <:A::<m;m:§*es:i s;se§‘J;Es~

$3.322? {sf es. }‘}s‘s3§§i.:i‘ 32%; im: §:t”:X£ §3<zx§t§:>.x1 in s‘:s.~:q13<:::sa:s;, ‘£33 this wags‘, that ‘m:L*.sa;t§«es:s$ {)§‘.:<§i3i£3‘tx?§.3 in

:X'3{‘t32m'>':‘}* ’::i0<:§w;s wiii rezarnsnged in tin‘: mtier s:»mn*as;‘;mnsii21g ta ihesis‘ fieiagi ia1§<m.siiime, in 132% §a.s’:§.

:*{:s2.s§§:.

’3.".%z.<s i.:e,mhuéq1:ee £23: ’s;im-«.2 raamaszgeixeezmt is mm: .§imitx:.<:‘; is: the: z23:‘s:»m\: ‘$s\:z:'.§3.‘t'xi£§2,»zt‘:, 3:33: a 2:0-:ws:rz3ais:sr§:1i

am-riing >:m:}.u1iag_:.zz: sisu ‘ix: 'zxssa:ai.
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{‘:%Zfi§:=z;§ (sf fiat: Exxvazatiszn}

IKE infiziimrifid :a‘t%:§\r*a;‘{. zisz-tbisrxiing fiat: this: im=§:ntis3n, §>r(}a:§.c;3;ct x,:.ham:§:§s <:ies:s§;§.fi:“€t§"m:. 2: :ma_§m"
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gutamaaafi tuning systamfi far xafiia racaivars maualiy
inmlnde.a b&tten far initiating fiparatian in a sfiak mafia in whiah
Eng tuning afivanaaa ta tha next listanabla statimn fiflfl staps, anfi
a hmfitmn fmr inifiiating aparatxmn in a waan mafia ix wfifiafi aha
tunin§*§ausas at summa§a§vaw;$stenab1a statimms unzasm txa hufifimn

in ya rameivaxas listanahla xtatians ara fiatarminaa by
thair sigma: gtrangtx, 33, the amuumt as wngar aufiibia nafiaa, fiy
aafi tfia aufiamatic fine taming vnitage, &¥?.
weak;

If tha SS is tam

tha statiam ia whviausiy.nat iiatemabla, but avan if Eha

$3 is 3ar§a anaugh, th&‘presanme §f tam muah nmisa, sash ag may
acamr kaaanfia mi cawahannsi ifiterfevanma, causes the statimn ta

ha unlistanable. éfha A??‘vmitaga &m&icat$s tfiat an errcneaus my
unbalanaafi intarmgfiiate frequaamy ig baing yrnfiuaefi as, far
axampie, may aficar when siaa curranfis af a wtatium in anothar
Shfifififil are pre$ant in the $h&nna& ta whisk th$ r&maiv&r is
tfififid.
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§§*§i‘§‘3°f¥.3§§§~§:‘3.3§§3‘§'?

wee; gxrahiem with tka grim: semi; *mxr.<s:1c>-:1 ms‘ §$.‘§*7“‘Z§."‘ mite jimt
dasarihafl i$ that it

unr&iiab&y fiifferantiataa iistenahia and

marginal§y iistanahza statimn$ frmm uniififiwnahlé sfiatians that
ara m:s‘&tS.3:s‘e13.§* t:::ansmit.§::i,ng are 'e.:.3t:e gwlecxtmi aaaamnsseh as a>:mu:.~s witéx
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Furtthezsmzaxe, Mm kw czurxrant lsavai :23 a.ff»~z>.:2‘«;‘.e$ my
srevasral .fa:<:2:.«::x*s wh.i<:h §m<.r»s2 nathing my aim ‘s§i*§:.§.*§ the reszeiveé
;§‘§:.a‘3;‘.i.s:33‘3‘$ signai. ’I‘£2ay area ‘€:am§mr‘§:tures~ V fa«'::t;v::sr:.*
mi $& 3. ignmzem: ,, ssami gzemgwcxnent

’Se<;:.m:;sa theme famtzsrs can (muss: §:§‘:,<=.>. .¥sF‘E‘ current: has vary
t»s=i..:..*.s::iy, inciagzencianfily cf thg-2 :._{s1a:3.;i.t§="

aging‘.

Aszsf the rs3?¢:::?3iV:r;%§§ signal,
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channai rmguiress that the: fiifigfi <35 M-“T vmitaga max" are amcaytahla
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whim: ea sétatslmn will ma szonfiitiearssti wary 3.5.$§i‘.€i{3§3§33.€$: ms :ma2xrg.inas.};§§»‘
iistsanahiea is, 22253 grew-‘i.:s1ss1y miztaasfi, tzypicaally set at +;~o1.I.i$
1:;i$::‘$:$§5:i's3}:‘-$

frsagmenczjg aieviaitflaxén af +,»'~&§:3,s:3€3x:s§i:2:} far the
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¥$fi¥$&fi?

§§1$$§o Tfie amcgytanca range uf‘+;«13m miwraamys is mumh largmr

than tfia mafiest Afiw aurxant ganaratsfi by §i$§amt un£istenab1a

atamimna¢ .Furtharmmra; i§‘tfia R?T~&ir$uit is gxacisazy tunafi ta

tha 1.?. frequency, any $t&tian grafiuming an as? garment mmra

than wm 3.3 aziicsrvczamms gsmss. xirasegusazzazy <3r=Wi§stia“3n 23$ -+;»se,$a::~:§:-:3

is genaraiiy mnligtenahia, aithmngk griar art FM rafiim designs

generally‘ mra mn&&1a ta iiiufitrata hhim fact. Thus, an

umlifitenahle atatian graduaimg SQ miuraam§s sf AF? warrant £3

walx wiknin tha acafiptanca rxnqa mf .+{~:3% micraamgs anfi

tharafiara wc§ld wa acmaptafi aa gisxenabze, amusing thix mathmd

mi using aha &FT currant fax thfi idgntifiaatian of listamabia aflfl

marginakly iistenabia stat§an3 tn be inaccuraxg.

En afiéitiun, aha fifif currant lave: has an intrinsim

saxfwaeruing cfiaracteriatic anfi thus it man vary wifieiy Exam wma

xafiim ta tha next, anfl frmm ans ting ta anathar beuause it i$

highiy &$§fifl&emt agnfi Sevarai iactmrs inniufixmg tka afifimstmamt

3% tha qnfifiwmail; fine wmmgument vaiuea in the quafiwcaii ama Afifi

mirmnits, and aha tamyeratura my tha raflinfi fag guafiwflaii &mfi

AF? cixuaits ara am tamgaratmra deyanfient fihat the RF? warrant

Xavak man typimaily fluatuate by as much as $§~&B micreamgs fiugt

baaause mi temparatura &h&nga mi the r&@im° & afiaticn that wmuifi

he acmagtmd as iistenahla when the rafiim is at QWB tamyarafimwa

may ha rafiamtefi at ansfihar temperature anfi vicewveraa. Eeaauae

it is ugualiy tau .ax§emsiva ta smbstfintially eliminata the

effactg sf these variawies, ifientimal rafiims sitting $i§e~by~$ifia

garfmrm fiiffiaxantly. Kn §:aaticeg 33$ finfi$ ra§ia$ that viii
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xefiamt §ist&nab}a statimna anfi atnar rafiiQ$ mi aha Sana m¢§&1
xmat viii gtmp ma unli§t§n&h1&‘s%atiam$‘

in can¢1u§imn¢ it man h& gaifi th§t t§e 3?? muting

sysfiam mfi tfia yxinx art £5 figtfiar than nathing, but haraiy
afiaquata at h$st.

In an Ffi recmivax, fihe intexmadiate frequency varias

with tha amglituda GE tha aufiim si§nai baing transmitfieé. xn

mrder ta iimit tha effemt mf §he$a aufiim variations an t§a

vnltaga pr¢&uca§ an axe &FT ca§acitar& $t fias baen au§tmmary ta

make aha aharging R3 tima mmnstant cf tha &$T magaazfimr laxga

anangh.&m yxavent the 1awas§‘audia anise fraqumnay £rmmAgrafiu:£n§

aignificant velfiage fluctuatiams an tag &FT cayaaitax. Thus? ifi
takes a Rang time fie dariva tha AF? va§taga.§ar each ehannax an&

&n &n¢amvaniant3y lamg fiima ka nheak tha AF? vaitaga sf all tha

ana hundrefi-ahannaxs in the Ffi hanfi. if the a§f&ct sf tha mufiiw

§igna£ an tfia $3? vmitage ia ta ha xubshanfiiaily aiiminatafi, it
wnu1& flake $6.5 aammnas ta finfi $13 mfi the iésfianahig ckannai$

fin a swan mafia sf aperafiian. fi§$t racfiiverfi are fiaaignafl he
actuaixy take Qniy abaufi E saaanfiss but thara is same arrmr

§amause 3 momprmmise ifi mafia hfifiwaem the acmuramy af ths &¥?

signal for eaeh ékannai, by mat fiitering the sug®rwim§a$ad
a&&§n, anfi the tima requiyeé tn attain it.

?urthermmr&, tha SS, N anfi AFT capacitmrs must fie

ailawafi tm ¢harga as disaharga at each chanm&1 changa fram theis

graaant vaiua ta a haw vaiue an& this may reguira cmnsidarahim
afififitianal fi§ma.



Samsung Ex. 1220 p. 1144

§QW§$Hm&fl?

§reaant tuning syat&m$ infiicata aha statian that is

tunafi in and §rmvi§a severa: hnttmns that can ha §ragxamm§é ta

r&s§wctiva1y tune thfl rgaaivar ta seiactafi stfitisas. in some

casfis autnmatim grmgramming £3 praviéeé whiie smanning a banfi ss

thafi the butt§ns $$l$Gt statiam$ ia fiecaréanca with thair sigma:
gtrangfih, Ehareag gregrmgrammafi bntt0n$ ara nsaful wfiilfi fine

radim is haing a§ara%afi within a givan lixtsning araa, they are

af littla afivantaga when the raéia is mmved to & diffiawant area

ag in th$ mafia af a wax r$&ia flaring 3 lama flrivaa fiuring anah

a drive, stafiians may fadfi in anfi wut 5e that tha grapregrammafi

huttong ara wf nu use. The ayarmtmr mnfit than use tha saak as

gcan mnfias ta mhtain a listanmhze stafiian my use the amtamatim

pr¢gramming faatura, gs pxavifiea, ta reyrsgram t§e bmttmng. For

reasafis §revimu§1y sat.farth, naithar saek:mm&§ gar scan made may

the autm grmgramming $¢&n mafia; as aaxri$§ nut by aha grimy art,

wili aamuxateiy &i$@in§ui5h between waxy iistanahla aafl

marginally liatenabza statimng an the use hmnfis and unliafienabla

statimm$ an axe atfiar‘ Afifig as azsw pminteé amt, fiifferant

atafiians may ha xajactafi by fififferant fflfiiflfi 3f the a&me mafia:

bacanga the ficmganenta nf tnw $FT cismuita have fiiffaxent valueg

within the manmfamuuring tagaramce 1imit§. xarrawing tha

tai§ran¢a limita wuulfl significantly inmxeage aha maat mf th&

xadim.

Even when a givan rafiim is a§era§ing in an araa within

whigh the resyaetiva radim si§na1$ rauaivafi avg assentiagly tha

samai variatiamg in temparatura mftan mhanga tha statimna that
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ara rafiamtafi. Cham§§s in tamgfiraturm alsa affect aka statiang

tkafi arx rejeatefi $3 the rad§m ia mavefi fram §3aua ta piafie.

in &K rafiiafis 5 ahannai £5 cmmsifiarefi ta hfi liaténahlfl

if the $igna1 atrangt&§ $$, anfi tha amwunt af SF anergy gassing

thraggk a~na£r¢w han&paas filtex of an X? tnraanaifi circuit

cauaas a -stup mircufit vnlkaga to axaaad a prefietermimefi

threshalé. if the vaitmga is fixfiaflfififi, aha $tw§ cirmuit stagx

aha flaming» aath aha autamafifia ga$m afintrmz {AQC} aircuits imam

whiah'sS £3 usually dgrivadg anfi the IF thxeahwid cirauit fiave

cagasitars that raquira cansififixable time ta aharga sa fihat

scanning tha Ag hanfi ts ifiantify lixfianahla ané .marg£nal1y

li$tanah£a stafifioms takes an ifiaanvaniently Rang timm¢

_&Anum§er cf §r£mx'refarancas teach cirsuits anfi,systems

far tuniag in raain $i§na1s in an autmmatafi manner. fiartainéwf

tha$a raiaranaas shaw‘varinusAfiis§1ays fax §ra$amting.infermatiun

agsaaiataé with 3 partfiaulafi £fi&$ian gr Uhamflal, such as signal

strangth, far mx&m§la. Thmae priar referwncefi inciuda fits.

33$’?§S,.é3{‘$,.‘é;; “¥.Fo£5¢ “3,‘&i‘>‘~‘.T2,$?~<§; §.?.$. 3,§3'}‘«§,452; ‘$.92. »<§,{.}-?i§3,“3?1‘$?; ‘£.?=;.53.

«4,.<§*:§,3;m; mus. ~<;,,m,-§§1m; ans. e§,1:e::»,me; (3.3. «§.a§s«:,9“;':;; 23,3.

£g38E.8fiE; 3,$. §$3l?,3fi§; fi.S. &¢33fi,§3$; fl.$; §,3%3,§$&; §.§.

<§,.i3€a5;‘$,3rz§«'}’; $3.5?‘ .~'3,_,s§{§f5,.§é‘?; §3¢$. a1353é”-3,.3~Q{§‘; ‘€.§.é‘=. £s,§‘>8£'3,.;?«§3§: ‘£3.$.v

«:g5“:§,m2; ms. §.,,‘"?&3,?;‘3S3§ 4,m:3,a€:9; a:,.a1.?,3.§:2z; $3.3,

.a,s:s2,:::ss; nus. «:,sel1,.2:==:s; 23.3, 5¢zG§:‘:3363a{}§ s:,,::‘:=::,m5; xmz.

yatant Ra. GB 2,Q3§35G?; aufl Jayan xwzszasegag.
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§ummaxg”§§W§§a gnvagggng

?his imvantian apglims mm bath &m an& FM rafiims. An

£3 my Ex raé$a ms atfifirwisa '$tandaxfi man§§ructian that‘ is

aggigpafi with a tuning system 9% this invantian can dfiaariminate

hatwmam channais having liatamabie statimna amfl mhanneis having

uniistanabla signals mara aanuvataly anfiznara quickiy than rafiimg

af §riwz'§xt, anfi can fie sn at wifialy fiifffirent tamparaturesTwi%h

tha.sama sgaefl anfi aaauraay. fiurthermnrfix tfie channéia that are

ae¢a§tafi aw £ejem§ea viii ha egsantially tha sama fiar aiz rafiims

mf tha aama éefiign, tharahy suiving ségnificantéraaiu fiefiign 33$

manufiamturihg grcbiemsé & haaic rafiim Qygtam igcmrparatifig fihm

£sature5 as fiaswrihad in this invmntian waulé wast mm mare ta

design at manufacture than currently avai1ah;a’Sie¢tx$nimal3¥

Tunafi §a§ims, amfi wmalé have minimal xaquiyemamtg fiat crifiicaiw

fiuifiranwa cmmpananta cam§ar&fi tn mmnvantianai fiegigna. Inataafi,

fihe tuna: fiesign ecmgamsafias far cum§mnant variamwes between

rafiiuap far facgmry miaaiigmmants, as wail as far cmmpumemt aging

anfi tamgexatmma fixiftx ‘8Bh$E§§&fitiy, in &fid§timm tn the im§rmvm&

§erfnrman&a that tkia iavankiun affers, it may alsa §a$n§t in

radiaa that arfi 1$$s axpangive ta manafaatnrw.

T§$ fast tuning f&atur§§ wmmld anabia a xafiim §uil%

aggawéing tn th£s dfisign, afifi alas inmayymrating a yriar art

“heat atafiimn memary“ featura, ta gcan tha antira Am or PE

hraaéca$t kanfl as quickly as in cna saumné witfi a vary high

flagraa mf aaauramy in the aamaptanca cf listanabia statiwng anfi

the rafiamtian sf gniiatanabie :hanne1§¢ Currentiy availahia

$aann§ng rafiias that §n¢ar§wrata a “hast statisn memmry“ fafitura
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haka frnm $evera£ fieamnfis £3 as lmn§'a$ thirty ax mama §aamfi§$

to fiflfifi fihfi §M anfi EM §xaafica§t_banfis, anfi affar fiha aama

unpxafiiakafiia anfi imacnurata assesgmant uf iistanahga versus

uni$stanah1e statiamg as ntfier auxrent skate af the art radias.

Kn‘é&flitian ta tha tumimg‘enhan¢amantss tfiig invanfiinn

grmvifias far a dis§1ay .systam which man infiimate all the

ifiatanakfia gtatimma that are~&rmafimasting§ a&sng with infiiaatiuns

mf thair signal $trangth, nnisa, amfi athar fiactars. Qne ais§lay
screen wan ha &&sign&& ta he ragrasamtatiwa mi the RN at FE’

bruadmask hamfi am that tha inflimata: far each statimn wili ha‘

aiaglayad at tum imaatimn whare ii wnmifi aygaar an a manuakly
fimmefi raflia fiiai in fir&mr te grwvifia a famiiiar farmafi ané tn éifl

the Qger in visuaily iaentifying $§e$ifia*sfi$t&ams. wha amcuxafiy

faatuxa mi t&is inventian is valuable hacause if 3 ass: manually

tunea whannei by mhannei¢ what "they hear fin tarms bf"

iiatanahility wili be aacurataiy‘ raflemtad 3n the &i§§1ay.
Anmthar faatura is that tha iistenahle statian$ §$asamtafi an tke

§is§l§y aanstitata a “tuning list"? sucfi thafi aperatfian ax tha

5aak.ar saga tuning.§nttan$ will aniy ssleat statians which aka
infiimatafi an tha fiiapiay.

fin abviums afivfintaga Qf Ema di£p&ay aystam mscur$ with

a§ta rafiiag wken aka vefiiaie i$ firiven firmm onfi brmafiaast araa

ta anmtnar, anfi far §m:tab§a'ra&io$ whimn are %a&an frmm gkame

tn §1acey Wha fiisglay man partray‘ fine lixtening mptimns

availahla in eaah area in a way that 13 far mwra maaningfuk than

man he amhimvaa by manufiliy taming tha radio; by aging xaak er
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$a&m battens? mt §y ufiing a be§$ $t&timu mamary fisature. It

mffmrs cwmgiatw infarmatiafi mf tfia hrmaficagt hasfi at a glammw.

& gxeatar-a&v&ntaga nmcurfi with autwmabila rafiiws whan

aha vehiala is usafi fur cauntry firiving hawamse im the absenaa

Qf knmwlaéga abmut.&ha hrma&¢a$& araa, wna tunag in.a gtatimn net

knmwimg if it brmad¢a5t5 a §asir&d tyga af pragram material& new

knnwin§ haw fitrumg at waak.tha fitatinn mighk he, afié mat kmuwing

if thaxa waz$ any h$ttax' agtiens avai1a§£a. &a a raguitg

listanara might ayéaé the antira tri§'§i&&1ing with tfia tuning

huttmnswmafi swmn as thay gat a statiun thgy lika, ifi §afi@s nut

and finay mmsfi ahange gtatimms againé fiaving a digplay as tha

fixaaficaafi araa grmvifiaa an instant xapresfintatimn mi fiha

1i$taning a§timn$ anfi aiiews tam listéner ta make intaliigant

chainag, Eec&w$& the disgiay was cwmmunicate tha £ituatimn at

a glanca, firiver aafety §$ xmgxmved eomyarafi with tha aitarnative

mi §id§1in§ with the rafiiw wnimh camtinualiy araws aha &riv$r’s

ayag eff tha saad. If fihare arfl ma fieairahla gtatimns, a mute

fiuttmfi cmulfi maasa tha diapiay t¢ wmntinuansiy scan witfiaut any

audia Qntik t§a vehicla axrivafi at anether brmaaaast araa.

An a&vantage mi a &i§§iay systmm far a acnsnie raaia

£5 tmat 1% «Quid giva disarimimatifig §i$t9n&xs tha mpgcrtunity

ta evginata thair 1i$tening mgtiana anfi mhmsse a strmngg miaar

4stati¢n that ia brmaéaasting tha §ssirafi typa Qf matariai.

Tha fafit gcanning sgeafi makaa it gmssible ta builfi an

Aamamamical aisplay $yst$m raaio whiun h&s a singla tungr far sack

hanfi. as in manvantiamai radiag. ?ha saanning sgaed is fast

éfiéfigh 33 that & swan ta ugfiata tum entirg fiisglay wan take yiaae
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au§amatia&£1y anfi unabtrusivfily éuring’ usar~§nitiatafi tuning

sgmzxatim-3.5, $31“ a scan cram be initiated by aawxivatimn mi :3

é‘*»;3§.$3_;~\>.3.ay 3':"§.’.f!:’¥§.'§3§"§’* §;mt::.<:m arm thus: -M211 silmstmt be :‘:s3m§1§3°§ss2.<§

hfifmrg tha us&r’$ fiingar §a&vaa the buttmn.

rha‘§nvEntian alga fiefiimaa a final tuner aystam wmimh

inamrymrates R aamanfi tummy {£33 &§cfiLhanfi} ta mmmtinamu3;y‘$2an

fiha fraqaanmy bané. En a $331 tuna: ayatum thm display nan ha

umntinuauagy mgfiatefi ta raf§a¢t mhangag in th§A fiia§1§ya§

cfiannaiw, &s wax} as thair aigmal strangth anfi atmar garametaxax

§ha tuners can alga munitmr the firafifiaasfi gtations far fiigital

3&3 ar'RQ$ fiata fififlh as 33$ rafiiw gaging data, mr 3&3 infcxmatimn

fifififi as the tyge of grugransmakeriaz the stating is hymaficasting,

anfi presant tkat fiaxa an tha fiispiay. wnike iistaninq ts an

audim grmgram a singig tuner systam can mmnitar amly the tunedwin

fitmfiimn fur th§$ fiyye of data; a fine: twmer sysfiam, hawflvar, can

manfixar anfi pregant this &y§a af éata for both the tune§~in anfi

the msm~&una§~§n fitatians, withmufi intasrupting t§a amfiiu

§rwgram¢ ana nmarfifmra can presant nraaficagt infuxmatisn far a1}

§tatians an tha fiisplay mimultamawusiy. Therafuras a fins: tunar

scanning digplay rafiia syatam mam damata itam$ vi §§E¢i§1

intarast an the @ispRay far ail $tat§ana in tha hrmafiwafit araaf

far axamgle, aii statians htwadmagting the news. A single tuner

cmulfi aima mmllact &n§‘§rasant thfia data, §ut the fiata mamitaring

tima ix relatively iung {afiaut mgxfl sacanfi gar statian to mmlifict

the statian‘s “statim“ Rfifi fiata ~~ call lettexs, city, anfi ty§a

sf pragram materiaifi etc.§ ana mi cmurse cannat be gerfarmaé

wfiilfi lifitfinififi %u an &u§im yrwgram.

11
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§kis ahiiity ta disglay fiata far ail 5tati¢n$ in thg

bané wauifi §$ cf vaiue ta braaénastars as wail as liatanars

hscauae it gives 1essarTxmawn $t§ti@fi$ ths'myy§xtunity tn infiarm

listeners of txe Rina Sf grmgram matarial fihay affar.

‘ fhé ‘tuning anhammamant asfiaafis afi this inventiun

£af§ranmad graviausiy imcargmrata the faiiewingémajer faaturaa.

waning spaefi is aamaleratefi by fiiacharqing ax yracharging certain

signax paramata: ‘wayaeitnrs ta a d&$i£afi atate= an nhannel

ehafigagw $i§na; parameters wf signal stxength, nmi§a, anfi &??

fieviatian, raiatafi am aka liatanahility af a gtatian, arw

avmluatefi aa seen as Q m$ afta§ chanmal changes ta aecagt very

gmafi staaimns a$ vary iistenab1a*an§ refiact vary hafi Ch3fifi§l$ aa

aniistenahie. In aamgarisan, priwr art fiasigns typimaxxy

allaaate ahnut ?Qms tn avmluata each channai xagaxékaas sf haw

gm¢& at bafi ifi might be,. in mast listening araa$ thfififl channals

w&i¢h firs aifihar very gwod er very fiafi re§r&5ant mara than half

uf 31$ availahim ahannmlaa whw fag? ficcaptmnma anfi fiasfi

rajantiun mi tnasa &h&flfl&l$ $§e&as the tuning §rma&s£ hacau$e

aniy fitatimns that fim ant mmat &ithar‘mf tfisaa ariteria mama mm

ha $%h§&$§&d ta iangar mea$urament$. Extrapulatian tamhniguas

ara u£efi tn ggtimatm tbfi gignal Eaval driving tfia aasaciafiafi

@§§¢§it$, gimme tfie mayaaitarx havem*t fuliy mhargefi hy thi$

aariy $tagm..

R “final §ass" aspamt cf this ihvemtimn affar5 3 516%

ahannal aiiminatimn featare whiuh alga aaaelaratea the tuning

grafiesg hy a§iminating statimna frmm further ravimw whiah can he

fiatarminafi ta ha $i§w mhannals mi 3 main atatifin.
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Sam?liu§“anfi averaging imchnigusfi avg usefi tQ'minim£aa

tha in§imen¢a of aignai armifacts aha fiatarmina pracfiga iavais

nf aha anflarlying $i§n&3, asgamiaily fiur $3? wfiicfi is §§fi§fi&§&d

wy xammverafi auéfie tnat is augerwimpmaefi an.tha Afiw aignaix §h£

graaige fiata éxrivafi 3% by tag samgling amfi avaraging fianhniqmaa

anhanmefi tha axfirapalatimn fiachniquas ta aarraatly estim&t& Xhfi

$igna3\§arametar$ mf aha shanna3 hming‘mma$urad¢ The'ty§i¢ai.&?T

fieviatian mute sirauit in murrantlyémanafaatnrafi rafiims hag an

aaaagtamca Vwindmw at aggrmximatagy +;w13agA, regrexenting .a

frequanwy §av£at§mn mi &§§r§ximate$y 4G,OfiGEz. fhe ahi1$ty tn

fiatarmina a 9ra$i$a lava: of A??‘has alxmwafi aha mhsarvfifiimn that

ail “gmafi“ atatimna will exhibit akmast axacfiiy tha game AF?
lave} far a givan receiver, §lua ax minuS abmut nae my tww

mimraam§§. Thifi ia heaauge ski gmmfi statians whnse $igna1s gra

mat bEifi§ imtarferafi with my éfigtaxtefi fig fiha-atmwxphera wi1£‘m&

hrnafiaast aaé ra§eiva& exactly an thair fiasignatefi fixeguansyn

ana whfin that fiawigmatefi frequamhy is axactiy fifia fraqnenmy fin

whisk tha rafiim ix tunaé, amru RF? aurrant viii he ganarafiefi

§iv&m pxapflx alignmant mf aha tafiia raceiveris cireuitry. $335

Qhfiexvation, in turn, haa rasultaa in tha :£aature af this

invent$mn whaxahy the &FT gigmal af aamh ch&nna1 as it ia tnnefi

in is evaiuatafi in regatimn ta th& AFT $i§na1 {the “naminal AF?“}

af a xtatioa which hag fiaan daterminafi fifi ha “vary Eistaaahia“

via an extanéad maasuramant with tighfi acaaptanma §aramatars.

5 reafinmahia acmaptanma winfimw baaea an this inv$mti¢n is

Rggrcximafigly +j~3§gA¢ nr agprsximataly +§~48QfiHz, far tha

reaaivar fiasign $at furth in fihix fiasumamh. Tnat.éesign prmfiucas

3.3
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agyraximataly twice‘ thfi &¥§ murraat as the uamparativa

manufacturarffi racmmmenfiafi mirauit, whiah.wouxa ha apgroximataly

+§~15gh\ far the— sama fitaqufincy ‘émviatian. lfihua, tka fiasign

§§§c£fie$ by thfis invantian is akmnt ten tim%$ as sensitive ax

the‘aurrent gflata nf fihe art» Tag §am§n§l AF? featura rasmififi

in aE§ recaivara garfaxmiag the same in fiha §cma§§anca a§fi

réfiafitian wf ahannmls fiinca tha éeéigimn mritaria ia hagsfi an a

yaramsiar axterfiai ta the racaivaru and which is therefmr&

imflagandant mf the raceiver’s cmmgananta er temfieratura, eta.

Efiim inv&mt$nn aiss affara nthax features whiah ara

fiasc$&bafi §n apgrayriatad immatinms in this apglieatian.

fiii ambaéimants af the inveatian as 3§§3ia& ta fifi

racaivars hava an initiaiiaatimn yramafiura that graviéws a

rafaxenwa valug sf Rf? vaikage. This can ha éane by s&1acEing

an amyirimaliy fiaterminefi voltage value in acaaxdanae with tha

amhiant tamparafiurg, at hy xaarahing tn fina a very iistanable

$tat£wfi anfi using its AFT valtage as a rafaranma value, as

manxianafi pwfivimusly, my by aging hafih methufis tmg&th&r§ In

avazaating channeis aa ta thair Eisianahilityg tha aiffarencw

hatwwan thair &FT vmltaga afifi fine raferenaa AF? vfiitaga £3 ufiad

rather fifian the fiff vaxtage itwmlf as thia mliminates tha effaats

af fawfiara §r&viaus1y mated that ralate tn aha fafiim rather than

the xacaivafi signal. whe fiiffarancg betwaen an AFT vmltaga anfl

the r%far§nma vaiua i$ haxainaftar reffixrefi xm as tha AF? affget.

yriar art fia$ign$ arg incapable of grecisaiy §et$rminiu§ As?

vaiuex hewausa afi the fiynamim flmmtuatimna cf tha suparwimpasad

raumverafi aufiiag amfi thmrafara wmulfi mat ha ahfia ta darive a
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maaningful &F? mffsat. whis invantimn arrives at grwcise AFT

v§iuas by taking muiti§3$ sam§3&s and khan cnm§n&ing tfig avaraga

wf fihfififi §am§1&s. Taking the avarage tanfifilia manna: nut tha

sugaxwimgmsad amfiim £1uatuatimm$ anfi revsa: the true umfiar§y§n§
&FT auxrant.‘

in tha sim§1e$t amba§iment af the invmntisn as apyiiafi

an FM raamivera, thare is ma fiifipiay an§ memary huttmna are max

§rmvifiafi+ fifter finfiing & raferauaa vmina af Afiw, awe my mmxa

aamgiefi uf tke valtagaa an tha $$, m anfi AF? wayaaitwrw arm fiakan

yrier ta the ting of full charge. if thaae sam§1e§ are eutsifia

af wigs limits, tna channal $5 re§ect&fi. A31 miner channels ara

mansifierefi we be l§3tanah3e.

%he ahannala mat wejactefi may inmiaée uniigtanabie

atatimna mamausa aha ximifis arm $3 wiae. Thus, in qtfiar

am§mdimant$ sf tha inventien, the mhannelfi nwa xajacted ara

subfiectefl ta further analyais. fine first st$§ mi thia ana1y$i$

35 am iéanxify an t&@ basis nf the $am§2ea raferrefi ta, th¢§e

statimna thafi are vary iifitanable an th& §asi$ af aheir kaviag

virtuaiiy nu naigaa ?he listanshiiity sf th& remaining gtatimng

camnwt he amcurataly fietmrminad at twig paint, and therefer& are

further axaminad by mhtaiming afiditifimal .sam§1§s and using

fiighter limits af $$, N anfi &?T affiset as as ta eliminata anly

the warat stations. The iattar limitfi may he variefl§

The pracess fiuat dascribad is flesignefi ta garmit tfifiifi§

ta st§tium$ that ara mi vary §aar geiected quaiity besause thara

are timas whefi a perfian will listen ta them; a.gg if ii is 3

breadcaxt mf tha fiaig gang“ af ane*s aimfl matar. At tha same

15
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&§m$ it is fifisirabie ta aiifiiflatfi xaazly w§rth1es$ 5tatimn$¢

fihus, in aawmrfianaa with aumimar &$paa§ uf this invfintima. a

fuythar anaiysis may ha mafia af thfi afiéitimnal $amp§e$ mf Sfi, §

anfi AFT mfifsat tn &m%axmina.a.gma2ity Eamtar Q3. fhe pr&¢isa.&FT

valuaa derivefi by tkis invantimn mnabie fiha cwmgutatiaw afi a QF,

whflah wmuld mtharwiaa nafi be gassihia. ?§m rafiia might ufifar 3

ufier afijusfigbla QF, aafi statimm$ ns&‘me&ting tha Q? xatting are

mmittafi Exam the digyiay and frmm the tuning list. &lthamgh

mafia: fmrmazas may ha usaa, the fallawing exgra$5ion fimr Q? has

beea fiaund an tha ba$i$ af much listaning to yielfi rasultfi

infi&uata& in ?abia i ha;mwx fine average m, N range, anfi $FT

mffisafl ara ahtainea fram sucwasaiva grmups af $am§iea taken aftax

gawk anannei mhamga ia inifiiatea.

QF==§E§§W??“§3FE$§§E +

EE§;pT§

g.§:§A:.§*:*3:m§;,g3g;:gjg:w§3m_§_gg§ [mTv___m__‘_w_m___m 3=:§<::§.9'-‘g Q25

9»: Bag: Passibla

2-*5 fitsmi but 8:2:-1:2az§ static.

N$is* but Li5t§fia§Ea

Vary waisy

very Pear
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Th& garameters efi nmise, AF? deviatiQn§ anfi Q§.are eaah

va$uah&e imzfiismriminating 1i$tenab1e £rcmsmniistenabl$ statimns.

many invaiifl ahannals wiil axhiwit suffimiantly high uitrasunim

n@£$& igvala ta rfifififlfi aha ahannai basefi an maige. fimmasiunaiiy,

hawavar, a $i&e~m§agne1, image fraquancy, axass talk Qhannei, at

a%her\invali§ aigmaz will mat have m §m£ficient‘u1tra$$ni$ nmiaa

Ravel ta ma rejfiatafi, but<wi&l wxhibifi & high &F¥ whisk wfill

r&j&ut the Qhannai. wha ammbfinafiinm af bath nmisa ama 3??

éevfiatimn inta tha Q? aiiaws the rfifififitififi of aaatiuns with

imtarmadiate Raise ana Afiw ievais whish wnmifi exhihit audihla

'impairmant but mania mat ha rejactaé baxed an either §arametar

infiaganfiemtly‘ éA§§itiwna31y, certain interfarancfi Qonditfimms

Mwixfi gauge a vaiifi atatiun. ta axhibik‘ intermaaiate ta nigh

uktrasania nnism aimng with law AF? 1ava3s{ anfi the Q9 aam ha

axrangefi ta agiow tha sefiactimm mi thaae atatinn$. A rafiiu

fiasignaé in aacarflanca w&t& this invent$an might imglemant a

ugaxwsatahla Q§* sm that thfi ra§ia’s awning‘ cyitaria can be

wmntrmliafi by tag 3i$t$“${w

An examyxe mf 3 usar~$&ta§3a Q? might be a aamswla

rafiin with 3 Citygflmumtry $wit¢h that wmuld Rama tightar

am&a§tan¢e §aramatar5 in the city mafia gm as ta rastrict Qh&nna1

§ma&§tama& tn thasa witfi tha best listemah§lity.

Anathar exam§1a might be a cmn5ole rafiim with a mean

mgeratafi Q? sgtting maahamism, as suqgegted by the menu system

i11u$@rata& in Fig. 3%.

A thirfi example might be an aatw raéia with a

flity;Hi§hway awimch that woula have fiighfiar ammaptancaqgaramefiers
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$n kha aighway mafia. garhaya inmlufiing a h&gh$r 3% thrashoxé.

§his mathnfi Gfi mparatinn waukd ha intanfieé ta $mlve the §rnb&am

afi aéumtry firiving whara atatiuns fade in anfi afit at an annmying

mafia, mausing the iigtenax ta uanatantiy iiéfiie with the taming

fiuttans fifi fimfi a li$tamable saatiam. in this highway mafia, mnly

statfinns ga¢& smaugm ts be listemah§$ far at laast a few minwtafi

kiifi meet tha ammeptamca critariax

In any mi tfiasa amhw§im&nt$ sf the invantian; any afi

fine stati¢n$ amt rajaatafi can ha x&§§e&tiva1y aturafl in mamary

3§§§ti§fl$ fisamciatad with §xm§rammahle mémary huttmms¢

raapamtivaiy, anéfwx yrafientaé an a fiisglay. in the latfier c&sa,

infimrmatian. a3 ‘hm thmix fifif N, AFT anfi -Q3 as wail as. §m$

infiarmatian as ta §ragr&m m&t$ria1 ate. can he shawn,

in ‘tha ‘tuning aystams having‘ singza ‘tumaxa, the

fietarminatiafi $5 a rafarenme va1u& far A?T, wkathar it ha &ama

am tha basis cf ambient temperature at an tha AFT cf 3 vazifi

fififlfiififi, or an bath, may he m&fl& pariadically hasafi an ényafiimn

afi tfime my mhanga in temgeraturfi, ar:may Ba mafia at aaca cmannai

ahanga initia&a& in &ha 3aak at fican mmfias. in the latter mafia;

aha apaxafiian ix hardiy naticaabie because it is parfiermafi am

rapifily.

in what is aallefi a fiuai §a5s syxtam, the ahannala that

ara ngt rafiaated anfi ara mat fauna to ha virtually noisawfraa an

the haaig mf a ffirst grnup of samp1e$ ara aufifiemtfifi ta a aida

ah3nne1 aliminatian aigmrithm anaiysis bafcre thay are mare

tharuughly analyaed fur 1i§t&nabi§ity an the fiasi$ nf a amcanfi

gr§up mf sfimplefi af $$3 N and &FT. in this a:gmri&hm¢ if a
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akannel*$ Sfi fig mare xhan a given %, e.g~, 39%, atrangfir than tha

$$’s af fiha mhannals an aifihgr fiiflef fihfifi bath aifia mfiannals ara

rejamtafi 33 baing unlistanahia‘ This aigmritfim may alas refiuire

that &ufih siaa ehanmeis hava muise Ravels a%m€aflifig a minimum in

arfiar flux bath tm.ha enmaiaarafi unlifitenablg $3 that a fiistant,

ugakarg ahammei at aha fxaquamcy af 3 aucai statimnfa sifla

ch&nne1 vii} mat he inadvaxtamtly rafiaateae

when thera is aniy mne tunar, tha £3 anfi Q? va1u&$

éisglsyafi far th$ auneéwfixxmhamnei man ha ugdatafi fiynamically but

thwae for tha mther mhannals wera mbtainaé during tha

inifiiaiizatian graaedura er tha last time a aman was §&r§armads

an fihat they may nmt axwayg fie vaEifi. fihua, 33% may tuna tn

finmther channai that aggaars ta ha vary iigtenabla mnly ta finfi

ihfit it k&$ gaar quaiity at in fact is tmtaiiy rejactafi by the

analyais that ia fiane at aamh channel ahanga. fine fii$§3ay viii

he upfiatafi on txig enannafi mfiange. fihis sifiuatian $an he avnifiefi

by ambmfiimants af tha ‘inventian uaing twa tunars, aha fiar

li$tening and th@ mtnar a seam fiunar far anaiyzing thg

Rigtanakiiity mi all statimma in tha band in a mamtimuaag

xa§eat@& seguenca. Tkis maana that the fiispiay Qf sumn factors

as S5 anfi QF vaiuaa fur shanneis mthar than tha ans tn whisk ths

§istening tmnar ia tnnafi are alSm alwayg uywnmwdata.

A graatgr advantage mi a semond tuna: is that, far all

stmtians being‘ r§c&iv$fi rafiher Vthan just fax tke tuna& in

ahannal, it can be aged tn bring u§‘ an ‘the ai$§lay‘ cmfiafi

infarmatian fihat :5 aftan broafiaast aimng wifih tfia mafia gragram.

?nis—i$ raferrefl tn as RQS infsrmatian anfi may inm1u§& $igna1§
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inaiaafiing tfiw ty§e cf pxmgram haing broafiaas$§ e.§a wmaxfiar it

is nawg, c3a$$§&&1‘mu$i¢§ mantamgarary mufiiu at a gyurtscast.

A numbar af as§aat$ sf aha imvantimm mantrihume ta taé

agaed with w&i¢h very iistanafile $nfi listena§§a statiafis can ha

ifiantifiiaa by tna methads fifififi deamrihefi.

In fiha firas p£aaa3 fiima ia savefi hy’tha rwfiaatiwn af

aniiatenahlm whannels and the ifianfiificatian uf very 1i$fisnah1e

anannals an tfifi basi£:m£ a firsfi group af samyles mbtaiRa& afitar

a ahanga ih ahannai ia i§§tiatad, aecauaa ahesa Ehéflfifiifi are nut

$uh3emt9& ta further ana§ys£s af 3 samand grmup uf.aam§1a§g xf,

fay exampla, sixtaan mil3isecands. ara raqmired for iuxthat

anaiysis mf each afiannel, ana tkere ara seventymfive channalg

having aifiher an staking ax & vary-guafi statian, twalva hundrafi

miiiisaamnfia are savafi,

Ths sgaea with whimh a mhannal can b& ifiantifiafi ax

bfiimg listanabia Gr mat is §raat&y incraasad by fihifi invamtiaa.

in tkg gwimr arfi, vm1tage$ ag ta thg sigma: $trength; $8, tha

nuisws E, &nd fihfi amtamatim fiina tuning, {&F?§, ara fiavalagad an

rwsgeativfi cayaaitara. Far aaah xaflia dmfiign the manafacturmr

$§asifii&$ the mimimum ax thrashmld vmltags ragmirad aarcss fine

$3 capaafitmy, the maximum er limit vaifiage far the N ¢&§amitnr,

snfi the max$mum valus mf warrant, anfi tharefmras valtages far &h§

AF§ ca§amitmr. if amy uf theae szitaria are mat mgt, the Ch3fiflEl

§$ uansifiered to he uniiatenable. Praviams me§igns wsa large

value fiiiter capamiturs ta average aux and imtagrgtw the 53, N,

ané RF? §i§na§s in mrfiar ta pxm§ar1y aasaaa tham. ?ha bi§g%r aha

fiagacimmr the mare aacurata tha avaraqinggintfigratian wii: be,
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fiat tha lemgmr it will taka ta aharga fir fiis$h&xga ‘the

ma§aeit&rs tn thm maw level an each ahannex change.

raga invantinn §rmvifiaa fax éxamgihg aach wf thaxav

ca§a$itar$ an a xaagactiva mantra: vaiua mm channei change$ ta

minim£za«tha ammunt sf time raguirafi ta mharga er &i§¢harg& iram

tha yreviaus state fin tha naw statag anfl ta yrmvida far a knawn

eharge camditiag at the baginning cf each chafing: meagnramfint

garima. starting with a knawn mharga mmnaitiam aiiowa fax the

nag af ragifi §am§1as and the age si axtrapmlatimn tamhniqmafi afi

ée$cxihed in this aypfiiaatimm.

Kn tam priax art, fiha fiafiarminatian af the

Eiatanahiiity sf a ahamnai fig mafia by examining at leafit fififi af

fihe vmltagma an tha $$, % anfl AFT capacitars after they ara

azmast fully mhargefl. as natea absva, this ix necesgary ta

minimiaa fiuatua%ians anfi ta yafiume aha affamts af naise anfi the

afifect mf tha again signal an tha vw1$age an the AF? cagacitnr.

I En acaorfianca wifih thifi invantimn, hawfivar, fififi
vaxfiagas an thaae magm@$tmrs arm maafiurfié very sflan after a

cflannel ahanga ia imiti§tefi and ex$ra§m§at£fi ta fiaa what they

wauifl ha when fuily chargafl. Thasa meaguraments are mafi& &y

t&king 3 singla $amp1e, at by taking an avaraga mf\mu3ti§3$

sam§1a$, cf each vwltaga. fha axtragaiatian man he

cangarvafiivaiy mufiifiad to minimise the risk nf rajeating a

li$tenab1e mhanne§‘that.might havm axgeriencafi a_m0mentary signal

flumtnatimn at aha uima the aamples w&r& tskan. The extraymiatafi

vakuas may be u$&§ far fine fimai taming flacisimn in awe as§emt

mi this invantian. In-anuthar agpact. tha extra§m1at&d values
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may yrmvifie &n initial amcagtanma gfi very gacfi stat&¢m$ anfi

rmfiactian mg vary fiaa amannalsg with a $uh$aquaflt review sf the

ramaiming chan&&1$ %fi$$§ an &§fiitimaa1 fiata s§m§1&a.

&&§itianally, tkifi imv&nt£:wa§rmvifia£ far fiaster fiuuing

by garmitting the n$a wf smallar {Ana henna‘ £aster§ cayacifimrfi,

my 5m&l&er asswufinted rasistsrs rasaiting in a fastax EMS mime

amnatant fur the aharging at &ismharg&nq af the ma§a¢iturs. fiha

ah£1i€§ ta a3$ faster chargafdiagharge circfiita i$ attr£butabi£

ta fiww fawtmra, the fiyat haing aha axtrapm1&tian §raca$ux&s ix

manfiunmtian with tha initial anfi.$§h$e§usnt yaview §rama§ure, as

,§ast fligaussafifi in this amntext, smaller magamitarfi anfi tha

agsmmiateé graater signal fluctmatiwn rate can be talaraaefi Ear

tha initial reviaw bamause it is nanwfiriticai in fine san$a tfiat

anly tha nbviuusly goafl statians will he accegtad, i.a., aniy

thasa having acmagfiahie SS anfi A?T mnfi having virtnaliy mm naisag

Rfifi nniy fifia ebvinfialy hafi $tafiifln$ wiii fie rejamtafi; i.&¢L

mhannaia that §am‘t maet the mimimum S§ fihfflfififiifis at hawa finisa

my AF? xavaia fifiat “gag the mmtax“.

?he &eman& factar pmrmittimg tha use af smaller

ua§amitors my aasmciafiafi rasistars is the suhema mi taking the

avaragg cf multigla data sam§1e&, either in tha imifiiai my theé

subaaquana raviaw, at in -hath. Thfi avaraging taghniqua

statistically afifiusts far mamentary signal fluataatians and thus

a§cam§iish&$ mathamat§$aE1y what n§herwi$e must ha amu§m§1ished

eiectricalky with largar §&§a¢itars,

Grmatex amcuracy in tha identificatimn sf the

iiat&nahi1ity cf a chan&&1 i$ achievafi in accmrfiance with ather
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a$§&ata mi the invemtian, wharain the SS t&re$ha1d, the iimit mi

fl §m§ tha maximum values mi 3?? tmw&r& which thfi magacitmrs asa

mfinfiidaraé ta ha $fi£§%GfiiV&lY charging ara a§§uste& in accmrfianca

with fihe amwiant tamparatura within aha rafiia.

The”a§§nma§ kimit vaiua far naigé ¢an m3§m fig 5%: at

tha veltage yxeflumefi a¢rm§$ tha N capamitar waen tha n$isi@$t

uhannel is tmnafi in,

&nmthar way ta get the assmma& Eimit vaiua flay naias

£$ ta maa$ura tfie vaitaga acxa§s the N capamifimréwhan tha antmnma

uf fihe rafiim is aonneatefi an ground;

Kn Aw ragaivwrs, tuning Stags ania channel w§$m the

vnltage aaraas & fihraahmlfi cagacitcr exweefia 3 givan value» Eha

vsitaga mm this magaaitnr is fierivefi Exam 3 cirmuit maasuring the

E? amylitude anfi §ha aignal atrangth indicatafi by an fififi mirauit

.having £i£§e:* magaaiterg. Faatax mgeratimn is attained by

cha£ging'th& thraahaid magaaitwr and magamitmrs that ara ufififi in.

the £5: mirauit ts nemtrai vaiua§ at magh channel ahange.

77 5 “° ir 1“

Variau$ ambmfiiments af fiha invantiun ara ahmwn and

éggcrihaé harain with rgfarenca to the firawémgsg in whiah &ika

itama ara iéentifiefi fly tha gang rafarenfie daaignatian, wharein:

Fig. 3 shaws aha b&sim cmmgunants mf a singis xunar Ffi

$&$$iV&¥ immargmrat£ng this invantimn inc1u&ing tha fiircuits for

alam§ing tke 3%, R and &?T ca§ac§tcrs;
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Fig. 1% is aé safiematim fiiagram afi a mirsuit fiat

cmnvarting fiha fiiifarwntial veltagfi an tha AF? fiapauitmr fia 3

uniyalar vmitaga fur a§g1imatimn ta tha fii§itai lmgia cirmuixs;

Fig. 2 ilimstratas fihfi maxim £t&§s cf an initiaximatiam

prmcafiura fafi sfilacaing a statien that grmvifiwg a re£arenn& at

naming} valme cf &F?;

Fig, 2A iilus%r&ta$ tha aampxing praeefiura ofi this

inventimn;

Fig. 23 &éa¢ribe$ S yrmmaéare fisx baianaing the $3 ané

R measur&m&mt5 be&w§an tunar§ iu m final tuner syst&mg

Fig. 3 is a gra§h illufitrsting the a§p1£cat§an mi aha

$xtx§pa$&timn tachniqnms of thig invantiom tn the fifiififi limit

mafia in tha gartiwn cfi the flawah&rt ai Fig. 2 that is éasignaé

tn aaieat the strmngaat statian;

Fig, & is a gragh iliagtrating aha a§p1iuafiimn afi the

extra§aiaticn taehniqua$ af thifi invamtian tn the nmifia limit

usad in the gmrfiien nfi the flawchart mf Fig. 3 that makaz a final

mfieak an thfi auitahility cf tha atrmngast sfiatimn aalectaa in the

first part cf thg £&owmhart af ?i§ 2;

fiig. 5 §s a fiiawchart mf fiha grmcafiura far selacting

a stamina that is tn §raVifia tha ra£&r&na§ vaiue af EF? if a

givan amaunt mi tima has ainpgaa since the imitiaiizatimn

§:cma&ur& iizuatrataé in Pig. 3;

Fig. 5 is a sim§lifi&d. fluwchari iliuatrating ‘the

myarafiimn in accflrdamae with the invantian mi a aimgla tuner ?m

raaaiver having:nu fiisglay ax m$mmry buttwns;
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fig. ? ia a §§&wcharfi fox fiha mpmrfitfimn mi a Singia

tnnar fifi remaivgr ‘hav&ng mamery kuktans kmt nu fiixglay mi

iiatenabza &&&nfi&§$;

Fig. ?& is an aitaxmafiiva algmritfim iwr usa in Fig. ?

in aliminaaiflg a stmtian aacause of nnisa;

Fig. 3 ia a filawchart iliufitrating apexatiém in

&caur&&nme with thi$ inventimm af a simgie tunar FN racaivar in

whi$h lifitenahla channels are éisglayadg

Fig. § is a flmwmhart.i1:u$tr§ting the way in which the

atatimm tune& in by an FM raaaivwr is manitmraég

Fig. 19 ix a iimwcnart illuatrating the fiuag gags

n§aratimm sf an Fm raaefiver in aaamxaanaa wifih this invemtiun;

?ig. 31 is a blcmk diagrfim mi an ?fi remeivar

infiarpmrating a listaning tuner anfi a §canning tuner in

&mcmrfianaa with thia invantiam;

?i§. 12 £5 a flcwahart sf the agaratiun mfi a liataning

tuner in a twm tuner fiigyiay $y$t&m uf this invantian;

Fig. 13 ia a fimwuhart fimr tha aalxnration of‘ a

rafiaranca &§fi‘ hy‘ 3 iisteniag tuna: mi 3 twm tunax éisgiay

fiyatam:

Fi§. 1% il1u$trames tha sequanaa mi tag varimus

fiawaharts usefl by a scanning tunex;

Fig. 35 is a flmwchart mi tha mperatian mi m gcanning

fiunar in a twm tuner &isp1ey gystam of {Rig inventiam;

Fig. 15A 33 a f1awa$art cf the fiata mmnituring myale

nf tha gnafining tuner at a tw$ tumfir disylay sygtem;
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Fig. :$§ is a fimwmhart far the averaging ai tam fifi anfi

Q? in fiige 13 am mum§$nsate far mamefltary signal vari&t&un$;

Fi§. xfifi £s a Elwwshart far dfitfixmining whethgr signa}

strangth Qf a statian is inareaaing at §ear&a£imq;

Fig. 1% is a filmwchart far ‘tka aalihration vi a

rafgranfia &§§ in tfia 5cann$ng tamer af 3 twa fiunax ais§iay

ayaaam;

Fig. 3? ig a sahamatiu fiiagrmm mi a cirmuit fur sensing

tamgaraturag

fiig. 18 is a tabla afi valuas ta he used in mmnmgctimfi

wiah Fig. 39,

Fig§. 1% anfi 138 are respective fiawcnarvs far

ma3£h:ating‘ a rafar§nsa A?@, ‘tfifi SS thrashsifi, and fine E
r&§$¢timn limit in xaagnnga ta tamparatura:

Fig; 33 is a ffiwwahart far tna caiibratian mf a naise

rafiectian iimit basefi an the naiaiast chanfialg

F$g. 21 £5 3 aahamafiic .fiiagram mi a cir§uit— far

cinmging aha antanna as gxaunfi xe §$ ts atta§n a maasura mi

receiver ganaratefi nai§e;

Fig. 32 is a flmwahart far aalibrafiing m n$i$& Eimit

firmm aha maasuramant attainafi in the circuit af ?i§¢ 31;

Figs. 23 anfi 2% are gmhematic fiiagrams iiiustrafiing

cmnnactiang far cmmmexcislly availahla m¢m§anent$ mf a simgxa

tuner ?fi racaivwr in acaarfianae with t§is‘inventian;

is a bimak fiiagram af an_AM raéia utiiizing

mm$immmumn
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F:§. E& ia a filmwchart far the aparatimn in aa¢urfianwa

with thig invention afi an fix raéim having a $ing3a tuner and ma
$i$§1ay;

Fig. R? ia a flawshart fax the agaratims in a¢¢mr§anme

wiah tkis inventinn mi an &M raéie having a singla tufiar anfi a
fii$§iay;

?ig. $?& §s a fiawchart far mumitarimg the $ign&§ cf

an 3% $tatimn and up&atin§ aha display;

Fig. 28 is a figawchart of the m@arat$mn in accmrfianaa

wifih thifi invention mi the $i§tenim§ tuner in a final fiuner AM

rafiifi nav1ng a disglay cf listena§1e statiansg

Fig. 2% i§ a flawchaxt cf tha mywratimn im acaarfiafiae

vita tfiig invaatinn mfi the scanning tuner im 3 final tang: £M

£ym&am having a flisp§ay wi gistamable atatimng;

Fig. 3a i11u£firata$ a fiisgiay sf 1i$£anah1e atatinns

imulufiing R33 data;

Fig. 333‘ iliugtrmtes an altarnativa éisglay pf

listanabia atatimns brmafi¢a$$ing 3 $§fiflifi¢ ty§& mi Rfifimwwfigfi
gragram matarial,

Fig. 3&3 il3u$tr&tas an alternative gtyia mi yrmsanfiimg

stafiians firuafimaating $§smific tygas af Rm$~&ofiefi §rmgram
matasialx

Fig. 31 iliustratas a fligplay mfi listanafiie 5taticn5

with afiatisfiias fer S. N; $?T ané Q? sf fiungfi in statian§;

¥i§. 32 iilustratafi a éisglay shaming aha iigtenable

statimn with the numbers cf the buttans far the fan: strsnggst

atatimns sfiawm at tha iacatimnx far the rasgective sfiatiang
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Eigg BRA illugtratas R fiiaplay gimiiaw tn Sig. 32 with

infiimatur bars as ugwarfi at fiawnwarfi painting arrmws tn inéiaata

5tat&mn$ §n¢rea$ing my &s&r&&$ing in sfirangahg

Eig» 33 illusxratas a dis§1ag ahawing liStena§£fl FM and

.&K atafiianag

§iq. 3a illustrates a §i£§1ay §n whimh listanahla ?M

35$ Ax atatians are ifientifiiaé by fimtag

Fig. 3% iR1n§t§ata§ a fiisglay in which iistamahia ya

anfi ax statiens are i3fiic&t&& by flaws mf Lflnlsg

?ig. 35 illustratas 3 mama that.may he §i5g3aya&;

Fig. 3? i1lustyat&s a fiisyiay af graphical infarmatimn

ralatiag ta R tunafi in stafiian:

Fig. 33 iiiustrates a &§s§1ay’u£ statistiss fer & tunafi

in statiwn; aafi

Fig« 3% il1fi$fi¥&E$$ a fiisglay with tauah entry anfl

vaica im§ut.fmr changing atatimns.

Q§E&§&§§m§§§§§££KE§Em§Efi§§§ §fiV§§K§§§

Fig» 1 ghmws the baaim alaments af an FM rafiia having

a tuning $y5t&m af this imventimn, fin antanna 3 $up§1i&s RF

signais ta a tufiex fig which fiy way mi axample may ha an FE3U&E&&

tuaer mafiuia. Q xowai mamillatmr anfi mixers amt shwwn; within

the tnnar % §rmfiuc& an E? signal that is agpiifid tn 3 ghasa

lmckad lwog {?&L3 & via a l$a§ 3, ana tha 160$ prwvi&a3 a

cexrectimg vcltagw via a leafi 16 to the tuna: § 59 as in aantxmi
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Ema fraquanmy mi thfi l&ma1 msciilaxor. Thm ph&sa gfimkaa lma§~may
by way.af examyla ba a $$~s§a?.

The Z? gignai prwfiumafi hy'£h@ tmflex %Ai$ aixm au§§iia§

ta 3 maanfi 13 far yraviding‘am§li£imatimn a5 wall ax the limiting

anfi &is¢riminating functiams namewsary tn graduae an aufiia signai
an an mutgmt 133$ 1%. xx adaitimn ta an audis signai, tma maanfi

K3 gravifiaa at.an autyut 3% a fifi vnitaga S5 $GE$$$§Qfifiifl§ ta tha

avfirage amgiitufia af tme RF 5igna1, anfi at an autyut 18 a Qfl

vaitage fl maxresymnaing ta the avaraga ampiituém mf the nuise.

Am RF? QC valtage is grnauwed at aa autput Ea, &n& a ragulatefi
ac véltaga is prmfiucafi at an eutgufi 32»

As in tfie §riar art! the 33* N and AFT valtages at tha

outguta 18, 18 ana 2@ &rs raxpactiveiy aggliaa ta mna $i§& at

a&p&cit$r$ 2%, 3% anfi 28, use mthax sifies cf which ara mcmn&¢t$fi

as graunfi. Qismhargg rswistmra 33 amfi 32 are cmnneatafi in shunt

with tha SS anfi 3 cagaaisars 2% and Ra, res§au&iv&1y3 $3 thafi tha

vmitagms aarafix t§am imximw tha variatiwus in SS and R,
respeatively.

Anfi as in the primr axty a ra$i$tar 34 is prmvidefi £9:

flag AFT aagamitnr §& which smnvfirts tha.&FT fiaviatiun aurrfint ge

inte a measurahia valtage measurefi in rmspgcfi ta the QC xefarenaa

vaitaga 2§x whe aam§3ifig tawhnique fiascxihed in this apgiiaatimn

a11aw§ the uxa mf Smaiier vaxuag far ragiétax 3% and cagacitmr

23 than in prfimr art fiesigna whimh rafiulfia in fafitex akannal
$h&mg$s.

The Ex, N and AF? vmitages are cannectaa in the print

art ta harfiéwirefi tripwlavel aixauita whisk wiil cansw tna $ys$am

29
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tn mafia ax ky§a§s a ehannal during fiha taming praca$§ whfinavar

mug ax mare uf tham ifi autsiaa itg pre&&tarmined raspaativa

limit. In this inweatian. §mw&v§x, they ara smnmaafiafi tn an

&na1mg~Tm«Ei§i§ai»Cmnvertar thip 36, suafi as an gma &fi&, that

§ariva3 digital aam§1as af tha_va1§aga$ unfiax the fimntrwi af a

€§fi 33 afiah as m 388. fine £93 38 usea thaae ammpigg tm ifiantify

tha vary listanahia anfi kiatanamla ghannais. $in$e aka AF?

valtaga an tha mapaeitmr 28 can be higher my lmwer than the 3%

raf%ranma vaxtaga Ra. it i§ amupleé $3 the &BC £hi§ 3§ via a

dif§&x&ntiai am§ii§imr mirmuit éfi whiah.a1sa inmaryaratas R iaval

shifting faatureg

whe Q§§ 33 is cmnt§mli&d by a kaybaaxfi §3 $9 as t3

carxy aux saak and $can fumatimns by egeration an tha yhaam

lmckad l9a§ S‘ when thaa& funatians are carriafi amt, it may he

cmntrmliaé fiy‘€ha GP? 38 am as ta gravida vartiaai §&r$ at mth%r

imfiinia an a fiisylay fiavica fié, at the fraquencfias mi listanabla

ané very lifitananifi $tati§ns, :a§ra$an$img t§mirTva1ua$ mi $3.

athex Rays an the kayhaarfi §rav§&& far Saleatian as a menu um aha

&i$§3$y 44, rasaamning tn iéantify very listanah§a ané

ankistenabie Qhfinnflifi anfi upaat& the fiisylay, anfi far changing

aha vazuaa mi gigmal strangth &nfi quaiity Saute: ta he usefi in

fihe iflentifimatian prmae$$. in afiditian, a hay may he prav$dafi

far fifianging tha minimum quality lava} aha aigmal $nrength in the

iflantifimatiém gracasg fia§mndimg an whathar the radia 13 haimg

mperatafl in tha cmuntry mr in a city.

in aacerfiafica with mme aggaat mi this invantiafi, tha

sgaad witn which any aign§;s in § ahannal cam §& anaiyzefi fax

3%
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lisfienafiiiity is increasafi my charging at $i$aa&rg$mg tn& SS,

Raixa, anfi Afiw aapaaifiora 2%. 263 anfi 2&3 resyectivaly, ta 3

neutrax vaifia using transixtmrg &a, $8, anfi $6; raspactiveiy, at

tha initiatian cf a&ch ahannei ch&nge fiy the C§fi‘3S. wnwarfi tfiis

anfis firangiatsrs 48 amfi 43 are rasyaativaiy comnactad in ahanfi

with the ma§amitaxs 2% anfi 26, and trmn§i$tar 53 is cannaatafi in

$hunt with ra5i$tmr 3%. flgen init$aticn af a aeak my gnaw

funmtimn ax the keybamrfi $3, tha £?fi 33 a§§l§am an anafilimg

vmltag& ta the §$& 6 ta aause ifi am $imulat& a kmmax mawiliatmr

fraquamcy in: the naxt whannals ana an enabling voltage an laafl

39$ fig apgliafi mm respeative base electxafiss cf fixaagistmrs éfi

ané $8, an§Lan anahling vcltaga an 133$ 39$” whicm £5 invarted

anfi l&v&i shiftefi by immerter $5 is apylied ta fihfi wage af

tram$istar'$G, Sa 35 £9 &fifi$& mamentaxy ¢an&u¢ticn mi aach.. ?he

SS aaa R aa§amitmr$ 24 anfi 28 ara cmmpiately fiismhargafl thrmugh

the main current yatka mfi tran$i£t§r$ aa anfi éfi ta m samraa aé

:ra§aran¢£ gafiemtial, graumd in this Examgia, anfi tha &F§

cagamitar as ix chargma ta a grafiatarminefl vmktaga, aquivalant

tn zfixa RF? curraat, thxmngh txansi$tm$ Ea. En this mannar,

ca§acitmr$ 24 anfi 35 can fia Quickly cfiargafi km the vaxuas mf aha

$3 anfl N vait§§es at te:mina1$ 15 anfi 1%: réxgemtiveiy, withnut

waiting fax them ta diacmarga via thair raspaativm fiixchaxga

rasistmrs BS anfi 3Q. wha A?T mmpacitar 28 is chargma ta tma

vaitaga at tha terminal 32 56 that igsa charging er &i5uhaxging

£3 require& an a atatifitimai bagia.

Rext $5 a namyarismn af aha cagacitar chargfi aha

fiischaxga timas in tha rafiim sysmam fieswriheé ifi‘Fig. 1 using th&



Samsung Ex. 1220 p. 1170

¥€TKM9$fl$$?

features mf this invantimn Vargas the gang rafiiu system using th&

manu£actmrar*s aaandarfi aircuitry» wha stanaard airauitry far

$3 charges tfircugh an internal Laxafifi ra$i3£5r mi ?§flR inta a

napacfitar {§%§ mi lQgF, fer a mharga timfi emnstant Bf ?.€m$; tha

aguivalemt eirmuit fiasad an th§s inventimh chargag a 2.23?

aagaaitmr {xég thrmagh the same intfirnai ?6Qfi res§stQxg amfi baa

a charqa time munstant mi i.§?ma, which is a fiivawfaifi

$m§r¢vamanta wha fiischarga §ath Ear SS in the atanaawa design

i$ frum §a§amit&r {gag thrmugh ramigfifir {$9}, which is sea at

&Qkfl. anfi rasm§ts in 3 fiiacharga ting eanatant Gf lfifimx, in tha

mirsuit maaea am this inventimn th& c&§acitarT{34} i$ aaartea

fiiramtiy ta g$aunfl.un ahannal shangeé, xe$ult§§g in.a nagligifika
fiisckarga timw ( qlms §, fha R aircfiit is §imi§ar1y arrangaé.

En ‘the stanfiarfi cirmmit, §¥ charges thrnng§. an imtarma: gkm

ra$istar intm 3.3g? uagacitmr {£6} raaulting in a eharga ting

¢an§tant cf 3§.8 av Em tha aquivalgnt mircuit haxed ma fihifi

imventinn the chargfi §auh i§ via aha game imtaxna; akfl ra$i$&Qx

into in? magamitar fiafi}, refiukting in a fims charga ting amnxtant

anfi a twmwfmzfi im§rnvameht. wha &iamh&rga §a%fi in the $§fififia¥§\

wirmuit is imam cagamitmr {gag thraugh xesistmr {$2}, whimh i3

set at éfika, which wouad yieifi a fiisaharge time constani cf fifims

axcagt that the fiisahazge fiimfi cmmstant is fiaminataé fly thz fall

frmm the maximum valtage sf .sv ta b$§uw tha haréwgirafi trig

levfil af .€v, anfi this ra$u1t$ in a discharga tima manatant mi

§§m$. §§ with the SS circuit, in m§a N mircuit basafi an sfiis

invfiatimn tha capamifimr §3&} is shartEd'§iramfi1y ts gr¢§nd an

ghagne§ ghgmgggs ygggltifig $3 a fiagfiigihla disckarge time {QRWS}.
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$33 stan&&r§ fiasign AFT nirmuit ahargas anfi fii$¢harga$ ma§aciter

{§83 thrwmgh ra$ister {3¢§. in the stanéaré fiesign reaigfinr {3&}

£3 §kQ amfi cagaaitar {E8§ fig Sgfi. rasulting in a time aanstant

af xfima far fiath cfiarging and fiismharging. in tha eguivalena

cixuuit hasafi an fihig imvantimn the RF? fiharge gath fig thrnugh

tagiatmr {3§§ set 2.?kn ta capacitar §2&} sat &.?gF, re$u1ting

in a ghaxga tima mmnatant afi 33,?ma far a twcwfalfi imprmvamantg

fihé fiismharge §ath far capacitar §E$}? meaning tum gain $3 which

the mggaaitmr is's&t an a neuhrafi 1&v$1 an channei ah&nga$,

$hflRt$ asrmgs r&si$tar {3é} ané rasm&t$ in a negzigihia &ism&arga

tima {aims}. A$ is ahviau$ iram the akmve, tha greceéurea af

this inv&ntian af clamping the—ca§acitars ta a mantra: lavel on

éhanmai cfiangafi xesult in rafiiaaixy famtar catsuit disaharga

times» %l$G, hawaver, Ema fact that .smal1&r re$istax aafi

cagacitmr ammganents are requixaé bacausa sf &ha sampking anfi

avexaging §roca&uras wf fihia inv$ntimn Eeguitfi in £&ster aharga

times as wall, which is anaaher factar centxibuaing ta tha fast

tuning $§aea mi tfiis invmntianx

Reference is mafia ta Fig. 1% for 3 fiegcrigtiun af 3

cixcuit fihat can be use§ far tna éiffarankial AFT amgiifimr

mirmuit £9. A?§ valtage frmm the mutput 23 fxumtuaaa$'abmve anfi

haiww the &gprmximate.aenta§ gnint waive sf tha xmguifitafi vmitage

at tha eutyut 32. Eng rasistsx 3% aenvarts the &FT current $3

a maasurabia volfiaga, and tagetnér with cagamitmr 28, defiermifiefi

tag R~€ time cmnxtant af the A?? aircuit. Tna AF? vsltage is

mea$urs& batw&an circuit leafis 2% anfi 22 via thfiir ¢¢nnamti0n5

ta an mperati¢na3 am§1i§iQr $3. wn£cfi is arramge§ tn maasnrg fine
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fiiffarance hatweanétha twu vmltagea. The termina§ Qfi ia unuglaé

via a buffer ampiifiax 53 and a rasiatmr fifi kw tha invaxfiing

§n§ut cf an mparafiisna: amgiifiar $2, anfi a§ rasistnr fié is

cwnnacfiafl hetwaen tha am§1i§ier*s wutput a$fi'inv&rfiing inputa.

?ha tarmima1‘32 ifi cmnnected via a r£si$tmr sa tn aka nanm

invarfiimg ingut af aha amplfifiar 82. A reaiatwr 52 is §iS$

cmnmacfiafl frmm tha namwinvertiwg impfit mf tha amp3i£iex~62 kg tha

fiumatinn mf §ms£star$ ?fi anfi ?2, that ax$,cannecteé in sarias

fiatwean 3 §fl$fit ?§ mf vmifiage vsand grm$mfi. rue waives af tum

resistors ?§ anfi ?3 ara such as am agwly a greaaterminad pa§itive

bias voltage, 2.5 waits in thig mags, ta tfie umnmimvarting ifiynt

af the amplifimr 62. wha valtage uf circuit lwafl gs aan ha

wither pssitive at negativ& with rasgect ta tha QQ referanca

vmxtage 22, but far raasmng af cmmgatihility with the Ancmaaa 3%

which ax§&cts pasiuiva Vfl§$a§e§, khe aut§ut mi the apexatimnal

ampiifier 63 is lavfii shiftefi upwarfi by 2&5 vaita via the input

coming thrmugh r&$i$tox 63 aaA that [zero AFT warrant ig

ra§raaent&§ by fifie aenter mf Ehfi A§G’$ aynamia range and an that

paaitive anfi negative vaitagms in ra§§a$t fie the ac raferénfie

vaitaga 23-c&n.he proyarly maasurad hy fine ans. Thufi, ax xang

a$ the sum mfi the &FT vmltage at tka terminal 2% §§u$ the

§ra&atermineéL§asitiv$ hia5 valtage fig graata$‘than the regulated

vaitage at the oufi§u§ 333 the autyut at the am§1ifiex $3 wili

always we pasitive, Ana the neutral Laval will he at 2.5 vm3t$.

in tha fiawaharts ts ha exgiained, certain vmltagfi

iimits ané ranges ara indicatwé, it is to ha unaargtmoa that

thay &r@ just examplaa amfi xafar ta preferrafi Valufifi far the

3%
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§ar%i¢u1ar'rmceivar cqmganents mf Figs. 33 afifi 2%, mthar valuas

may be usfifi.

In agarafiinfi & tuning gystam sf this—inventin§, it ifi

naaagsary ta finfi a nnmfinai or referenaa vaiua sf &FT. fihfl way

kw as thia £3" ta finfi a very lisfianahia statian anfi usa its §?T

vmitmge a5 tha AFT naminal my raferanae‘vm£tage. Such a statian

may hm faund ax 5hmwn in she flmwmhart uf Fig. 3. Fawar is

tuxnmfi an, $te§ $fi5 and at a stay 38 the naxfi xtatiam i$ tunaé

in. The 5S, N ané 5?? ¢a§a:i£¢rs 34, zfi and 38 cf Fig. 1 arfi

than mnmantariiy clam§&d gm that tnay are chargefi ta t§a nemt:a§

vaitagws previmufily fimaarihaéx

wha n&xfi §artion af tha yraasdure ifivwlv$3 uniigtanafile

fifiatimn iémntifiicatimn. Ag in§i3at&& at atep §Sg tha firfit fitfig

is ta cbtain the valmas Q? a firat §rau§ mi inaivianax samyles

ax tfis avarages af a fiirat graup cf mnltiyka sgmglgs sf amen mi

tag Sfi, X anfi $3? vsltages that are dsvmleged on the aapacituxs

23, zfi anfi 2% witnin a fmw mi$1:$acanfi5 {m5§ afitar tha c3am§in§

is :el$a5a&. fig way af exampiag the fiffifi gram? nag five $am§ia$

aaanrring within 4 ma.

An impcrtamt aspeci mi the invanfiiwn :5 tag avexaging

af muitigla $am§1a5 ta ahtaim valufis $5 53, N am& AF? téat are

ufiafi in the t&sts af a Sfififi §2 tb&t idamtifi$$ unligtanabim

ahannala. Fig* 3% iliustrateg the sampiinq amé averaging grnwsws

as agpliafi ta fiha AF? vulnage an the sayfimitar 2%. ?he vmitaga

$3 an the 3?? mapacitar 38 vari&s in amgkifiufim, but the avaraga

of $am§1$s taken during a fiima weriad Efi :5 net aff&ctafl by the

variafiimnfi &s ahmwn my tfia iina §?;” T§i$ grcaadura ean ra$m1v$
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éayanfiing uymn tha number m: sam§1as tak$n mnfi the fimrfitiam af

ska tima §&?iQfl during which they are takefi. $§Am§$ in this

fiasign reprasants a§pr@ximately 3283a frequefiay fiaviatiun sf tha

&a.?fik2 XE ftaquaney. wfia avarag& valua §? ia cnmp&red tn the

ma xefexemaa vm&t3ga $9 to arrive at the &?T mf£$at vmltage 33

ugad in $t&p$ $3’ and 13% mf Figura ? and eisfiwheree aithmugh

nut i11mstrafia&, the awaragea cf tfia 3am§1a$ afi tha va1tage§

acrmgs tha 3S anfi R mapa¢i§ars 2% anfi 3% ra£§&¢tiva1y ara £a$$

safifaxzztaa 333? ncaiase iiriti ariifaatsv

%h& fiiamanfi fiecisiun stag $3 cmm§ares the averagaa afi

tag fifi, fi amd 3%? sam§ie$ as camgareé with re$gaative‘limi&$*

Tfia avaxaga far tha SS aagaaitmr 34 nan ha mamgargfi with th&

minimum at threshnifi value af $$ sgesifiefi hy fiha mamufastnrar,

iea. agprmximataly .§v‘in the fiesign mi Figmras £3 and 2%, evan

tfimugh aha ¢m§a¢itar 3% 15 Rat fuiiy chargaé b&caa$e it is ahaut

§$% nhaxgafi. -wha xituafiimn is éiffarent in the gagg af tfifi R

samgiaa bacausa af aha zang aharging time «cmnatant uf tag

aagacitar Ea. If, as in tha rameivar smmpan&nt5 usa& as an

axamyfifi; tfia maximum_parmisg§h3e noise ix $§acifie& tn be such

that tha x cagaaitar 25 will ma mhargéfi &e s.§ V in £iv$ fiififi

canstanfis, a tfima eanstamt aging tha prsfiuat cf tha aapacitana§

at th$ aapa¢itar’2é amé resistance in series with it, the ncisg

iimit: charge cmrvse in étsize p::~a$er:::.a M this naxima is as

shawn fin Fig. 3. Thus‘ if ths averaga sf th& gamgles Q: m is

ahav& the amrva§ tha statimn is annsifierefi in be ten nmisy ta ha

iifitenahla. Sinua the £ir§§ grcug cf fiamplea ars infiiwatefi in
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tha flawahart tn mmnur within a mfi, which is $1ight1y iags than

anewhaxf a charging timfi cmn$tant.mf 3 ms mi tam asmpmnmnfis used

in tfia axamgie. ixex at §aint.3? in Fig. 33 a aéatiwn will hm awn

naisy' if tha av&rags vaitaga ef thm first grmup 0f samplea

axceafis .1§ vi whia ia the axtra§m§atimn[temhni§um previaugly

fiafarrfifi za that §ermit£ fiastar tuning. &&§itiana11y huwavar,

tfifi nwiae éapasitflr is inte§ratin§‘the nwisa §u1s&s. as indicatafi

hy thfi sgikea 3% riding an tmg mi fihfl aharqe curve. fihesa nmisa

§u1$$$ wixi intradaca arrafs ii nut a¢cmmnt$d fiat. Taking fihe

avaraga mi mmitipia sampias wiil tfiflfi ta ava§a§a amt tha nmi$&

?u}$&$1 but gimme mnly five fiampias are fiaken in thia axam§1a

fihara conga stiii be an arxur factmrx $imae.tha ncisa §u3aasVara

mf ap§rmxima%ely aamgtamt amglituda ragarfiiass mf wkaxa thay

anew: an the chargg eurva: tha errata will ha greatast luwer an

ths murvm where the nmifie §u§s$$ rfigraaent 5 graater gernantage

mi fiha valua af the curve¢ wnarafare, samgies takan aarliar will

raguira 3 greatar miluwanse far arrays than $am§l%S takan latfir.

?he &varageAvaiu$ af tha firat iiva sampiea wiil he a&aut &% lfififi

t$&n th& infiivifluai 3am§1a takgn at £ ms anfi sm wili tana ta ha

smmewhat canaarvative in rajacting statimn$ anfl ¢om1& §R§¥&§Qfi§

fihm erxax afifiugfimant famtax. An adfiitianai array afiju$tmant

iawtor cuulfi be ingertad if d&sire& ta muxa fiuily cmmpansate far

this array aanéitimm.

$&$tiy, tha éiamanfl &a¢ision stag Q2 tmsts ta saa if

tha avarage m£ the first §rmu§ afi sam§1&s mi the $9? vmltaga an

the magamitar 33 mxmagfis 3 iimit. in the circuit desaribaé

hareim the aapacitmr §a will not he fuily mhargefi when the iasfi

3?
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asf mas: f:i.:‘e§‘t; *»;,3;rm;1§> mi‘ $am;'.=le$ Mi‘:-:‘ takfsn an §;§'s:c:«3_\:: an mc:‘§;x;'a§=t3l.ei§:.:l€.=:n

taahnigua such as fihat mama witfi nmi$e what he usmfi. In this

@339, hawavars twa nuise limit ch&r§a murvms §on1& bé re§uir&fi

bamansa tha maximum RF? vaitaga far marginaliy iiatanabia

chamnals ¢&n‘fanga‘u§ am &§§raximataly *3 V gr M3 V in ralatian

ts: ‘mm 33:: rezfsarasncae vsaltaczge 35. 33 $56: \v"e‘?.&3.*:5‘z& af «.'»,§'~»..Sm

aguivesltant fizz: -s~_a’-=~ finfimkmgfiz var ta: as irmguanmjg .~'3u';2viat:imm :2?’

é$,t>£‘§§}§~’i:a, is .i3*:di::at:£w§ mi ea very iaazsi channsal. {*1.‘§*a€e

fiaamfa$turar’s ramwmmfinéaé harfiwmirafi trip mfirauit £5 fiéfi at +;~

x3$gAm§s in 3 cirmuit with a 5km re$istar 3%; fine aguivalenfi

ciycuit fiescribad in this agglication haa a £»?Rm resistor 3%

Qhififi vi}: causa a ahannai tn generat& a§prnximate1y uwica tha

AFT '«;:u3°x:esn‘$; in i:.§'2.e:-s. e::§u3‘..vzsle::1: c:.i3:‘c:u§.t:. ‘2‘h<e%:'se££>::'e.a. +;**~3eI‘3:*;3 §&.§%’m13:‘:‘«

§§$3§fi0Rs fraquanay fiaviafiien} in the a§uiva1ent cir§ui§ is

apprnximata§y‘egua1.ta»+g~&3§g&m§$ {éG,fiaQfiz £r§guency'&aviatimn}

in tha manu£aaturar*s raaemmanéafi circm§t.§ In thw cirmuit usafi

ax an $xam§;& harein the agprmximata ahargimg time acnstant af

aha aapacitfir Ea ia 13°? ms an tkat aha firgt graup mf gamyiafi

meant flaring a tima cf aygruximately %.$ af 3 tima cansaamt at

which aha ahsminta vaiua flf the mharging curvaa fig abaut G,2? Y.

.Rawever, gince the AF? aignal i$ daminatafi by tha muparwimgusafi

aufiiu tha axt£a§w1atimn procea§ mu$t be aéju$t&d tm allmw far

that aufiia sa that atatinns are nut r§§ectafi in arrsr‘ flame tha

sayamifiar £3 at full aharge, the aufi$o fiuatufitea abmvg anfi h$1§w

the manta: paint. 9:’ the AFT‘ Kayak my abs“: .§vx ‘By alga

axtrapsiatinq the charga cQrve~far the supermimpsfiea auéia in thg

aama way as fiast &escri$a&, an allawamue mi .1?v must be adaad
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‘ta aha .£?vV§§aviaua&§ m&lau1ata§, anfl thax the &¢tua1 rajactimn

xmvai viz; ha sat at +;~.5v {$2? + ,z?3 ymumfiafi nyfi aafi is

aquivalant ta +§~1$5g §mp$, ffiarfifmra, if t$a aveyaga sf fins

first greup sf aamgxaw is graatar ahan +Q.§v as 1es$ than ~G.§v3

fihfi AFT £5 éaw 1&xga anfi tha Shauna} is idafitifiad a$ being
unli$tamabRa.

As infiicatefi in a gtap §&, any channal-having a atation

th&t ix amt ffififlfitéfi in th& fiiammnd fi&ci5ion stay $3 is rammréafi

aiang with its vaiua mi SS: & fiefiaxminatian is mafia in 3 fliamenfi

dafiigimn stay 98 aa ta wnethmx all m§.$he channals fin the Fm bana

hava baan anaiyaafi, and.tha grmcaaura fiast deacrihad i3 xayeated
until they &re.

Wham $33 gtatimna in the FM band have been anfixyaafi,

limits far x can 3% c§iifirstad, if fiaairafi, ma infiimatafi at 3

§tep $8 by fmllmwing t&a grcmafiures mf Fiqs¢ 1? thrmugh E3 to ba

fiaacribefi, mug tha malibratafi vaiua ugwé in §laaa mi khg fi‘1,v

a§§1£&§ sigma; in a sta§ 33% ha be daafirihafi.

whathar my net tfia noisg caiibratiem is ma&a, tfie

statian having the laxgast SS fig tun$fi.in. gtwy lfifi, anfi mhmckgfi

ta fiaa ifi ifi :5 &an5i$tant1y listenahla by fallmwing a mara

ragtrictive §rmm&fl&r$ starting with a atap ifizx whis imvmzvag

taking secané amfi thirfi grmugs af equagly séaceé aamyles at tha

S3; 3 anfi §F@ vultagafi flaring $acces5iue intarvaka mi 6% ms.

ccmyuting aha res§ectiva au$raga$ far each gram; and the S8 range

fax eaeh gxauy. Thé samyling geriad cf fiéms ia uaed in thia

miruumstanme mi attamgting tm finfi a wary liatanahla sfiatisn ta

fififi as an $3? raferenca bacau$e yraciaian is imgmrtant at thia
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sfiay M» $f tha rafarfinaa lava: sf AP? is inacaurata, the

avalwatimn mi avery sxxhian in mam§ari$mn km in wiil ka

inam¢firate. § $am§1ing geriué cf Sdma i$ §Qnq emaugh ta rammva

aufiits iimwrs fits 3;5E~€:2s if: erclar ta aE‘;‘c'i\?sss at :3 ggsura 3?? dsswiatimx

signal. fit fithar $t&§s3 shmrter sam§$ing garimaa might fig aged

fax tha saxe m§ a fagter scanning sgaad, hat 3% the ri$k that

smmw RF? maaaursmentfi might inciufia an array fiua ta tfia axistmnce

afi'su§ax~impuse§.am§§m. ?he §rabability sf &n array is basafi an

the yruhahility cf tha §re$enca afi the waxy iww fraquemcy anfiig

taat Wfifi nut averagafi mat, aiang with the relative 5twangmh mfi

this vary Raw firaquanmy auéia. if there is ac v$ry‘1nw frmguenay

aufiim §reaen$ an the $?? $i§n§l at the tima tfis samglea ara

tak$n3 thar& will he an array. Wha arrcrs snulfi ha rafilacfied in

R gfiatian being inmnrractiy acneytafi ax yfijeataa, at in an

incarract Qv. fha §a:§awing Tabia 2 iliustratea tbs d$$:§n

trafia~aff$ befiw$en gamyiing §&$i¢§ anfi scanning syeafi. ?fie wmr$t

sage gaanaria far a smanning rafiia ia a hraadcast area wifih vary

many statimna, a3 iilustratafi in tha tabla. Tfie fiabla afigumag

a lisfianimg arga with 25 ‘very gaafl statiana, 3% ‘vary’ bafi

uhannmla; ané $3 efiher channals that wnulfi raqaira datailad

maaamraments ta grmgexiy anaiysa. The fiagéfit of tkis invamtifin

that allawg making aha amaa§tanaa af very guafi statiwna amfi tha

rajaatian mi vary had channaka basafi an an initiai samgia av

$am§la$.mimimia§§ tha raquirad scanning time, ?he'§ortian cf tam

aaanning frnm tha fimixnwiag t&m1& th3t is allmaafiea in tnig

initial dacisiam $tep is fiufit twm tenths mf 3 sacand far the

mafia: af fia cnannals what wauld inniufis tha 35 vary gmsfi statimns
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afifi t§& 3§ vary hafi cfiannals. whe rmmfiining 38 channais which-

mm$% ha &va&mat&§ via an afiditianal sat afi maa$uraman§$ cansume

tha majarizy Gf tke fiime, as ifififififitgéi fiystam fissigners mi}:

mafia ta avakuata thesa §aram$tars ta fietarmina tha gerfarmanma

garameters sf thair targat aystem.

_'£’£s§a=1 9m3 3

_“_<§‘22,;ss §;‘m5 3. 63:25;Rumbax nf Qhanneis

Vary Qaafi .‘ .1 aac; .1 gag. .1 age.
waxy Bafi ‘ .1 sac. ,1 gem. .1 saa.
fiemaindar ‘ »§33 sg§& ;&§m§§g&_ Agwgaco

wmfial Scan ?ime 3.§ sec. 1.8 sag. 1.a sec.
Amfiie Ramoveé fiawn $3: 15 32 31 H3 53 R3

Ev&ry time a mhannai mhamga Ea mafia the 35; S, anfi $FT

capaaiters ara a3am§afi ané released afi desmrihed earlier, but

refaranaa ta this gruaefinra is amittafi fram intarmafiiate gtays

in tha fimwzhartfi; gawk as stag 163, fax the aaka af bravity.

F£§w@h&rt stays that imglicitly inmerpmrata tha clamping and‘

reiaasing prmc&&ura inaiufiax &ta§$ 139 and sea af Figurea 2 an‘

5; step 3?5 nfi Figura kg; stag 324 ai ?igurea 13 anfi 15; step §18

mf Figure 32; stega £?% and 43$ of Fiqura 3?; stfip £82 mi Fiquxa

23, anfi any athax saepa that ggemify a ahaanmi mkanga.

Than, in a éiamafifi dgaisimn stag ifi$, iha atrnngast

chafing: is rejectefi if the Sfi avarsgas far bath gxcupg mfi xampias

are fiat graatet taan the thxfisholfi valua usafi in st&§ $2, the $£

ranqas far tag grmugs are mat within 18% cf wash ather, the

avexaqes $5 3 Ear hofih grau§$ is ahwve fiha murva cf Fig. Q, ax

aha var§amma betwggn tha &FTTaveragms fur the qrmups is graatgr
_$h&m +Q2 v, whiafi :5 mquiva§mnt ta a§pr0Ximate&y i Egg fir Bfifiaz

Q 1
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fraqufinmy ésviatian. Since the searuh is far a stahia,

li$§&aah1a; nmisawfrea statimn, the nui$a limit at S wa {ting

man$taata} ia reducad ta fi.1 v as inaicataa in F$§~ §V$m xhafi fikfi

naiga limifi is much lawar than in the step $2.

§£(the chafing: having aha larg&st SS is reject&& an fifiy

nf the mritaria in aha fiiammna daciaian stay mag, a afiank i$ mafia

in fiiamand fiamisimn saeg Aafi ta saw if anathar shaamei has been

renaxéafi in mammry_at atap 9%. if an, the aawt sfirangaat statfimn

£3 tuneé ifi {$t$§ $38} anfi examimefi 33 in the step 1&2 an& aha

d3ammn§ daci$imn $t$@ 1&4. Efi nw satisfautwry gtatimn is fauna,

the AF? ia net c&1ihratad, ste§ xxfi, ahfi the yange nf AFT va1ue$

usafi in fiiamamfi dacisian stay $2‘ ia ingreasefi, ecg. ta fi_3 V3

in fiatarmining tha listenahility mf channels as fiasaribed in

menawcticn with sub5aqu&nt £1mwm§arts»

Ki 3 statimn §&$S&S t&e ariteria mf the aiamunfi

fiamiainn 5t$g 38%, the averaga mf the &?T avaragaa far tha twfi

grmupg mi sampies ig maafi, gimp :33, a5 th& rafarenca v&1na af

&§§ far tha mam§utatisn mi tha &?T mffisat aa requiwfifi in athar

§ramaflura§ ta be fiagaribeé margin. in a fluai tuner aystam, an

aptianal $ta§ 313 aan ha anfiartakam ax thig time ta kaiance tna‘

—mma$uremant£ mi tha éwn tunaxg an t§at hmih will raspmnfl

iaenticagly we brmafimagt sigma; §aram&tars. Stag 113 rafarg ta

F£g. $3, whisk is descrihaé maxi. Aftar Mfimth tunarx hava

axamutefi the §mw&r fig raufiina af Fig. 2; gtap 1&3, the S5 avaraga

far tha maiibraticn statimn maasureé by fiha $mamner t&aax 13

auhtr&cte§ fram‘tfie 5ama maasurament mafia by tag liatamimg tamer

in stag 1&3 ta arrive §t the 5$ fimal annex haiancing factar. in

$32
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Sfiag 365 this s$ fiaiancimg faatnr wiil he a&§&§ ta all suhsequant

maaaur§mant$—m£ S3 by‘th@ S@§fiR&¥ tuner that are §e$uribafi in the

flmwuharta in this fimaumant. Am 3 final finne$‘haianmim§ fiamtur

is aimixgrky arrivaa at in atag 1Q?, anfi §s nsa§ ta afififififi all

sufiaegmant scanner tfinar fl mfia$u:$ment9 in fitap 1Q§y

jflaw ra&urning tm~Fi§, 3, when tmia §h&£tu§ aaiibvatian

prmaaéuye has baanL¢mmy2atefi, the raéia aan.a§ift imta its narma£

wgeratimn ma§as¢ afi infiicatafi in 523$ :11 and which wiil %e

éagcribefi in caher fiawaharts ;n fietail. In aithax Gaga, the

tuner ix tunefi ta a yreéatfisminafi atartug statian, atap‘1i# which

may he the sfiatimn tha rafiin waa tuned ts whan the rafiim was

Raga §uw&rad afif.

In. View Qf tha fact that there is $DflSifi&£&hlfi

ra§un&anmy in tha:§lmw¢hart$ far ayeratimg ixatmning and gcanning

tnnara, ifianticai §t&§$ anfi.fiiammn§ daafisian stags are éasignatad

fig fine sama number amfi thmsa tkat fliffer mnly fiiightgy arm

fiasignafiafi by aha same numbar primaé.

Whathar at was the rafarenma vaiua mi Ar? fauna by thfi

iniriafiizafiimn grmcefiura af Fig. 3 just da$cribea ix atill vaiifi,

fiapanda an aha amaunt af tima that h&$ axapgmd frem fine East

«detaxminatiau cf a referenca valua. Therefara, after a fifiak gr

scan mafia cf uperat§an ix aativated in a singla tuner racaivar

at tha listafiing fiunar mfi a fiual tuna: tacaivar, the aiapaeé téme

:5 aatefik fiiamemfi fiemisimn stap 115 sf Fig. 5, anfi the vaaua cf

&F? fauna in the initiaiizatian yrmcefimre is usafi, step 31%, if

aka &l&§$fifi time ifi lesfi than gmme arhitxary &mmumt finch as the

fiva m§nut&s ahawn in tha fiiammnd fiauiaimn stag iifis if twa much
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time hag gxagswd, the prmmefiare fiolluwad to fiariva a xuitahie

rafarance‘vmlu& cf &FT is §hown in Sig. 5. Fig. § §rmnaefis frcmr

a Stata 1 tn &.Stata 3. it is naarly fihe s$fie ax Fig. 3, hut

fiiffiers tfierafram in the foiiwwing raspawts.

Xf’tha waakagt fitafiion lisfied in mamaty at the atag fié

mi Fig. 2 is nat.satisfaatmry3 tnara is an ether atatinn that can

he usafi ta prmvifia the rm£aranma AST, but im Fig. 5 these may he

anmther sfiatimn aa that instaafi.m£ mat maiihrating AFT as in £t&§

iifi af Fig. 3, 3 seatah is mad§, diamand aacigian stay &1£& an

5&3 if tharm §$ a pxavinua aaiibyatad value a£.&F? gtmrafi in fiha

5y5tam’$ mammxy, in whicfi avant it ifi u$aG. stag 12$, x§thmugh

fivm minutes ma§‘hava a;a§$sfi gimme the initialiaatimfi grmcafiura.

tha graaefimra Qf fiig. § may have ba&n yaxfwrmad in the meantime

in the nmxmal tauxse sf safik my scam tuning aparatinns.

whether at mat five minutaa Baa-$la§sa§ $inaa aha

raferanaa &§fi‘wa§ fiaterminefi.&y tag initializatian.§r&a&fiur$, aha

prucefiura a§ Fig. 8 may hfi useé if fihera hag beam 3 fiignificant

changa in fiamgerature. The $hang& in tamgaxatura £5 infiiaatafi by

& aensmx valtfige. §fi&§ 131, am§ if it éaas mat indimate a given

ahange in tamgeratura sinaa thfi iggt r&f&r&mca vaiue af kff WES

éatarminafi; $ta§ 123, whethar fiurifig initialixation at atharwise;

tha pxavimms rafiarence valua far AF? is usefi, §ta§ 135, but if

a grfiatér changw im kemparatmra has awsurrmfi, tfi& §r9me§ur%_af

Fxgx 5, haginming wifih thw atwp 3%, is fmlluwad.

?ig¢ 6 £3 a ilowmhart. mi tha tuning Mm§&rati¢n in

axcardance with hasic a3§a¢t5 sf thi$ invemtimm cf an ?M reaaiver

nav£n§ anly mag tufiar anfi mm fiisglay er “beat fitflfiiflfi mamary“
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fiaaturs. Each mhanne& ia aamagtaé as a listanabia statimn ax

raggctgd &s an-nn£ist&n&b&a $§&%iQfi as it :s afifiraagefi in the

mass}; 3,33.“ $m:a.r§ mi3fi~a Sf afipfirfitifin, but thvse are ‘made mama‘:

acuurataly anfi guiakly than in the grimy ark.

&ftér fiha geek or swan made aperatian is initiafiad, as

infixcated kg a §t$§ 132, tha grmmafiure gasgés frwm a stata X mm

a wfiata 2 an a3 ta at§ain a aalihwatimn afi AF? an a very guad

gtatimn in aka aamfi manner as infiimated by tha ffiswchaxfi mi Fig.

5- Uniiatexahia $tatimn$ are ifiafitiiiafi fin macfi tha sam& mannar

fifi in Fig. 5. Thu stag Sfi far maman$ar:1y azamping the $$,'R

&n$.A¥§ aa§amitor$ and the stag 90 fer samgiiag ara the game ax

in fiig. 3* hat a new atep 12$ is a&§aa that aaterminax tha

fiiffaranca, my affaetg hatwaeu fihe A?T vmltaga sf a murrant

uhamaal anfi the refaxanca &F§ vaifiage. we offaat cmmifi ha usmfi

im Figa. 2 at 5 fiacausa thair purpmsé was fia abtain a reference

value mi AFT far datarminatiwn mf the cffset. Tharafars fin}? a

ranga mi 3?? vaiues amuia ha ngafl in Sig. 5, as in tfieggriar art,

§ut in Fig. § a éiammnfi fiaai§inn stay 92‘ is the gama as tha

éiamwmfi fiacixian atep $2 wfi Fig. §Lex¢apt fiwx the feat that tha

AF? oifwat, xathmr than tha &FT vmitage i&s$1§, ifi cmmparefi with

tha vaitaga limita inakaatfifi‘ if a staaian pa$§a$ aha axitaria

mf tha aiamanfi dacisien atay $3‘. it ix accegtsfi anfi tha auaia

signal :3 tuxnefi ané xteg 125. fiaaauae aha Efilfifltiflh af

aamagtahie statimns is made an the hasig nf a few samglas ana

rathax lmmse cxitwria, they may wail inciufie atatinns that arm

barafiy ligtanahla at aven unli$tenable as in tha yxiar art, but

amiika thfi priar &rt, tha sama channalfi are accagted by tag game
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rafiia at fi&£far&nt temyaraturas anfi by diffiexant rafiias af aha

sang basic &$sigm.

Fig. ? is a famwchaxt that a$fis fiurther afiapa ta aha

fxawchart cf Fig. 5 far fiiatingaishing h@twa&n lifitenabzfi anfi

um;is€a§ab1e‘S$&%ians with greater &cmur§&y. it pvaviflas far

§s$i§ning thm fitrangast ahanneis tn mamury hmttmna {gush hmttam

switchaé axgaciafiafi wifih xaspectiva mamery lucationsg cammanzy

x?«e3;§ea:.‘:°s=.2d fie mas ’*3:s<-:a£s*‘a $t.§:t.iem memcsry" izutztmna, but héssts W2) xiiagz-lazy.

EEC$§t fax aéfiugting tha minimum guaiity igvax am& £$ tfirashalé

§n amunrfianme with tha ynsitimn mi a mammary &rivin§;c;ty firivinq

awiteh ax ugtianaiiy indimatafi at a ghantam stay gas, aka fixxt

part cf tag prumafiura 13 the same fifi in Wig. 5: At a.start $t@p

322‘ seak my swan huttana man §eLamtivafiefl as in the sta§ 12E mg

?ig» 5, but in adfiitimn there is a best memcry huttano

vary £3.32-5‘§IiiES1"‘.ab1£'3 :52-‘{‘:.s=.1a*¥i::i£>n$ aira mm itianizéifsieszi. If at

ahannei ia mat rejamtaa at tha diamond aecisian stag §2*, a

éiamnmfi &$ai$ian ateg 13$ fiaterminax whethar qr nmfi it is very

iiatanabia an mhe‘ba$i$ mi its having virtually mm Raise. Ehus,

an uniiwtanabia mhannai ia ifiantiiiafi in the fiiammnfi deaimign

atap $3’, &nd a vary ligtanabke mnannel ix ifiantifiafi in fiha

diamanfi fiamisimn sta§ 123 an tha hasig nf a very fiew sampleg

takam in the fiteg §§. thmraifi §hawn hy way mi axamgla ta acmur

ifi Q msx

Only 3 shfinnal txat is amt r$jactad in tha éiamonfl

fieciaimn &tap 33’ §$ being unlistanahla at mat filasgifiafi as

hainq very ligtenabla in tha diamcwah aeaisiun fitap 138 is

sufifiactafi ta further sam§1ing‘ anfi anaiy§i$ far §atarm§n§ng
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whether it is 1i$tanabla my nut. Much time is aavaa hac§us& tha

mumfiar mi mhannals subfiemtad to fuxther analygia ix xaducafi.

Emrther samgiag ara fiaken afi £$, x anfi AF? anfi tag avayages sf

each detarm§nad aa infiisated in a asap 13%. in this axamylm, 32

samgles ara takan at 6.3 ms intwrvais auring tk& fi$xt«ifi ms» :5

a gaaiity faatar, QE, ig ta ha mamgutad, tha rangax Q? 35 anfi N

axa\faunfi. fihm aff$&t at tha avarage AFT imam tme maminai value

af 3?? i$ fiaterminafl in a $ta§ 133, and a fiiamonfl fiacisian 5ta§

13$ fiatarminas whethar tha 35 average is grfiatar than a givan

fikxesfiaid, tha M av&§age is lass than 3 given iimit, and &ne.fiFT

avwraga i$ Easg tflan 3 givan iimit. Th& acceptanaefrefiactisa

vainaa refleat tha aharga carve, as illugtratad fin Fig. 3, far

tha tima parimfi when tha samglas warm takfine if an affiitmativa

amawar is attainefi far agi tnraa, tha chanmei is cengidereé he

he lisfienable, but i£.a nagative answer aeauxs, tha channai ia

rafiacted am§,fihe pxmceéure lmmpfi back to the step 83 aa infiicatfié

fly fika gtag $3.

Ngta that in 9r¢&r tn he accagtad a5 iisfianafiia fly aha

ste§ 134, a chafing: must ha mare iistemakia Gt hatfier than that

xeguired far a$ca§tanaa by the stag $3’ bacausa thfire ara mafia

samglas which refine thfl mmaaurament. By axamgia, an averaqa mi

Qmfi V far th& samylefi taken fin this stag :38 woula ha a mufifi

lawar neise limit than in the saw? §2*. anfi an AFT Gffsat oi ?3mv

geqmivalant in 2?gAmps} is mash 1ea$ than th% Qfifaet mi Q.§ v-

iaguivaiamfi an 1S§pAmp§§ ugad in tha stag §2‘.

as a furfihfir reiinamant mi tha sygtemy statinn

listanahiiity may‘ be anaiyzefi by a$eT vi‘ the quaiity faatar

4?
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fiatgxmimefi fiy gkaps ififi an§ 13% that axa shawn in fiaammfi Kings‘

Whig is a matk&matima1 yraaaduxe that mmmhinas taa &f£e¢t& mi

muxtipla signa3 paramataxé inta a singia result. ?hi$ §$amafiur&

yields ha%ter«ra$§its than weuifi ha emfiainea hy fiagenfiing an any

aimgie $ignai‘§arametex. Statians may ba gradafi inta twm or mcra

grmmys basad an thair raspgativa guaiity facgargs anfi the

grafiingfi may be fiifitinfltly infiicatafi by varimux maang an systams

with a diagxay finfitx A meams may ha prmvi&&& far amxaating

statimm$ af aarfiain grafiings, anfi ai rafiecting statipms mf mfihar

graééngs. wha uaa mf Q? ta aeaeyfi an re§act.statimns may he fiane

segumntiaiiy, failawing fiiamanfi dagisium $ta§ i3é; as §hawm by

Ema amiifi Kins in the flmwmhart, gr it may hm &ame in £i§& af

§i§mand stay :34? as infiicateé. by the aaghafi lina in th&

flawmhart §rama&&ing frmm stay :32 diraatiy ta ste§ 135. §§a

‘ §ua§ity fiactars Q?‘ ax§res3iam is ra§aate@ here far manvani&nca,

as fmllawaz

as? m» ~

Sinca this §$La aimpia malauiaticns tha aaseciatafi pramefiwre$ can

be aasiky §rmvi&a& hy mn§ skilaad in the art. if, 33 indimatafi

in a fiaahafi fiiamawfi fiecisian stay 135, tha Q? is Equal ta er

graater than a pra$a£actea valna, tha ahannai i$‘c¢nsi&$refi ta

he listenahia, Qxfiinarily, the preaalattafi valna weuid be fiat

at §, but if nmisy channei$ axe amt éasiraé, it mania ha sat afi

S. & key an aha kayhuarfi 43 cnntrals maan$ fer varying tha vaxae
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«M the Q32?‘ ‘3.1::<»£=::§ as $3 c:zr:ii:z=*.ri.<:\ far sgxeactiwn of a. s;:mas2m«.>:1 am

listsanabiea.

£5 R mhfinnai £5 refieatefi as umliat&néh1a at any cf the

fiiamfinfl éaciaian £fia§s §3’, 13% my 136, the next mhann&2 is

m::a3.}=’2;a>§. heg.:inn3in;_>; at ma 2:8 as: iizsffiifitatlaii by mm atsagz '-:33‘,

mm: 3.23 9?: chafing} is. sic-staxminmi ta: ha xwery listenabm by the

diamanfi dem§g§am atwy 123 at liatanabie by the éiamuna fiamisi§fi

stays 13% ax 33$, fihm heat fitatians ara asaignafi ta &fi&una:

galastimn ax memary hattanw as immediataly daaaribefi. & fiiamané

deaifiiwn stag iéfi aetarminas whether ana uf tha ggek fir swan

tunfing huttansg er 3 éast $tati§n memmry scanning buttmn hag beam

activateé. If a saak my $aan buttmn has baan activatea, tha audia

§$ turnafi any step 1&3. anfi tha yxmcedure atapsx if thm hast

memmry §¢&mnin§‘ button h&a bwen activate&, the mhamn&l is

rammrfiad an a tuning iiat fur auhsagumnt Raafling into a mamnxy

lacatien as$uaiata§ wiah a cnanmmiéseiactiam hattan via stag i4£o

Raxfi, diamanfi.dacisian stay 1$& datarmimes if aha entire FM bamfi

3&3 hgmn ficannefi, XE amt, tha yrwcafiure iuagg hamk ts t%a fitag

$8. if $93 aha tuning at ;mam¢xyL buttans are ras§eat£va1y

as5aciata& with. the atatians in ahaar&an¢e wiih thair* $3.

Altarmatively, mnly the v&ry gamfi gtatimns having an nmi$a, ag

fiaterminefi by §iaman§»§ami$ian stag 128, cauld he aasignaé ta the

mamary ax ¢hanm&l.$ai&cti$n buttans,_mmt if fihere are lass Qfi

such statians than tfiera are mhanne: sagamtion fimmtmng, the

remfiimimg buttmnfi scald he aasignea an the basis mf thair SE.

fine §ramafiar&s far fififiihg liatamable gtatimna as

i3lustrata§ in Fig. ? anfi a3$awh$rE axe §a§ignafi as minimiza the

Qfi
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' tima raguirafi ta xcan tha firagnmnay kan& aha makm this

fi$t&rm£na§imn¢ fimwavax, if sgeafl wara ant an is$um tha &F?

aaiibratiun §x$&ad§r&$ afi §ig¢ 1 at Figx 5 aauifi he usad instaafi

sinma thay assantiaiiy ara simg§y Qfififi rig&ruu§ mlgarithms far

finaing a gmmd°statian.

kn impmrtamk asgamt sf tfie invantinn i3 the $§e&§ with

whisk fine maannexs cf a banfl can ha clasaifiafi a$ uniigtaaabia,

vary li$tanab1e, my iistamabla. in fidéitinm tn tha clamying Qi

the SS, N and RF? magaaiturs 3$,'3§, anfi SS; rafipectivaiy, bafmra

they ara fu1ly.e§ar§afi, as wag axglainea in aamnawtimn'with fiigsg

3.... 3 zmsi 4, tha sayeaé is s:-.<>:‘31:x*sL};=s1~t:.§e:§ *s::—r.~ itha :£m2‘t:. *§*.§‘s&t

vfilifitfifififile anfi vgry listanahia ahannelx ara fiuiukly iéentifiiafl

an th& basis cf a firfifi grsu§ as a very faw samplas by flag

fiiamand fiaaisian steps 93‘ anfi 138, re$§aative1y: 33 that theae

chafime15 fig net hava ta ba anaxyzefi an tha hafiifi cf tha sacmnd

graup wf samgkes rmiegrefi ta in the §te§ 130 gr in the stag 33$,

if usa§.

Anathar £$m&ar mamtrihutimg ta tha sgeafi mi gcamning

a hanfi cf fr%quen¢ia$ is that aatigfautuxy valuem of 35, & &n&

AFT can he fifitfiifififl my averaging th§‘samples tmhen firmm a cir¢ni&

with & smailer iiitat, rather than by using a iargax filter in

eanjunmtimn with a hardwwixad trip mircuit as in tha grim: art;

Thig is as§ecia11y afiv&ntagemu$ in émriving the value af AFT,

bamamge in the grimy art the AFT filtar circuit shmulfi he

fiasigmafl ta £i&t&r nut tag luwast amfiio fraqu&nay which may he

grasentu The §ampling perimé af lfims as usad in this apglicatimfi

fig aéegaata tn yfimmve th& sugaxwimgwsaé audim éawm tn $2321
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ethar s&m§1ing garxaés c¢m1& he sexactafi fimr aither fafiter fir

mare gréaigm mgeratimn as gravimuaiy fi&s$rih&§. éh sargm fixtar

capaciter intrafiuaas mwnsidfirable fia1§y. Typficax anginearifig

graatiaaa in §xia$ aft rafiim fiagigm alluw ?a m5 flu evaiaata aauh

afiannel flag ta thig filtax. Fig. 2%, pravimnsiy fiianuxgefi, $haws

am AE? Qigmak $3 gs it wmmid agyaax with a rafiucaé iaw gafis

fi§t$r when tha IF aignal is mmfiuzatad with a Law aufiim

fraqnanay. §hi$ gignai is tha summatiam cf aha auaia signai ana

the were §imw;y changing A?? sigmai. whe saaanfi gramp mf sampias

are findisatafi at s; w gm, &n§ it can h& saan that uh&ir gvaraga

viii ha gufistantiaxly unaffactafi by the &u§im.sign&§ as sh¢§n by
the fiashea lina 35.

Fig. ?A ilkustrates a éiffisrmnt §ra¢e§ure t§at man %a

ufiefi in ifiig. ? if tha. fiiamanfi .fie¢i§ian stay $2’ rajacts a

ahanna1¢ Qertaiu tygag mi rafiim intarfarenae pattarns viii aauae

intermittent uitrasmnia nwise hursts that arfi baxgiy &atecta§3a_

amfiiafiy, but which axmaad the nuise wajamtism limit far a faw

miliiaeamnds flaring mgmh bmr$t. R diammnd éeciaian stfip 1&6

daterminss whethar waxy tha nmigg N fixmeafiafi tha limit.in thm

fiiamnnfi fieaisian ateg Q2‘. if mat, the $hSWflfl3 wax rafiactefi far

afifier reasmna and the pxmmeaura 1amp$ baék ta tfia sfieg 83 via

stag $3, kmt if mnly fl axcgedefi the limit, thare ia a a§ighE

fiaiay hefmra anamhar §amp1& is taken sf the nais$, step ;§$.

$%i§ afifiitinnal sampla mug: aunfixm the ewntiuuaa yreaenue cf

naisa fin fiffifif far the atatimn tn hg rejectsfi. Ehan at a éiamanfi

&mcisimn stay 15% it is §atermina§ whether the fimpxitufie cf the

fifimpia axcmgés fifia amglitufia mi fihfi aurve wf ?ig. 3 fit tha timg
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the samgxa mammrrafi. if sm, aha ngxt chanmai fig tuned in, $t$§

83, anfi the prswadurs 1Qaps‘haak ta axe st&§ $&° If nut, fima

fifififififil £3 hat uafiaifiaraé ta ha nn1i$tenah1& hec$usa sf N'an& fifia

pxumafiura gae$ ta tna éiamund dmcisicn gtmp 138,

Fig. 8 i3luatra£a5 the filmwfiharfi far the tuning af an

F3 rameivar in whinh tha v&ry iiatanahie and iiatanable mhanmeia

ara r$ac:fiad in memary and difiglayaa as ahawn at 4% 9: Fig“ 1.

@ha FM hanfi i$ scanned as &a ma mpdat& the difiglxy 4% upmn

raquast mfi tha a§aratax‘if guah an ugfiate hag mat fiean fiflflfi

within a §iv$n time? §hu$ a stag 123*’ diffaxs fram tha §t@§a

$32 ana 132’ in Ei§5 6 aha ?, r$sp$ctiva1y( by infiicating that

a refresh aaan fiutton is incluéed with thfi geek anfi $san taming

buttang. &ftar finding a namimal er rafarenca vaxua cf k?T in

gaing frsm fitata 1 ta state 2 in a manner suah as iliufitratefi in,

Fig 3, 3% is fiatarminefi v&a fiiammnfi fiemisian stag 155, whmfihe:

a scan af aha ?M bané has baan mafig mnra tfiam a given time

§r&vian51y. Thixty gasmnas is su§g&§tafi; but ether tim&5 anwlfi

ha used. z: nat( tag next statian in tha éxisting tuning list

ig tungfi in $m§ xts mufiin turnmd an ififlfi step 153), aw aa km

antfir 3 state 3 in which tha statimn is menitored a$ wili he

@x§Raine§ in connacticn with Fig. 8. if the alinaatad time ha$

&1&§$8fi sinca the last 5¢&fi, tha grauefimra far ifiamtifying

unlistanahla, very listanahie anfi liatenahle ahannals fieawrxfiefi

in cnnneatium with Fig“ F :3 carried nut. Very-Eiatanahlfi anfi

iimtenahia channmls axe rwcezdad an a tuning éisgiay liat anfi

their $S Sflfi 3 vaiufis aralraamrfiea via atap 3&3. if tha Q? is

usgfi {see stay :35 amfi fiemiaiun stap 138}, it is r&m§:fi$§_ &s
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in Fig. ?, 3 diamwnd fiamiaian aaag 34$ aatermines whether er mat

ail tha enannais in tna FM bama havaihaan anaiymafi. Xfi nmfi, tha

§rm¢a&mr& lnwga hack ta sta§ £3. if 30, tfiw $i§§lay ix up&ata&

via sta§ 1533 w$hh t§e vfiry 1i$tanahla anfi lisfienafila fitatinna

fmgnfi in the mast ffififiht scan miang with infiisatiafis af fihefir

£&$§&¢tive nwi$a levala N anfi their quaiity fiaetmrs, §?, if the
latter are usafi.

it ia Eham fiefiarminefi at a fliamané dsmiaimn $%a§ 3&3

whfififiex a seek my swan tuning $utton has baan a¢tiv&ta§x if Sm,

tha rafiim is tunafi, 5t$§ 3§§$ ta the u&xt 1i$tena&is ax vwxy

listanshle channaig in raferanca tn the waannai that was tunafi

in fit tha time mf stag 132“: as datermine§ in the ugfiating
praaefiuxam A5 inéisated by s state 3, this fifiafiiun ix than

maniterafl as wiix $3 fiassribefi in ‘fifififiafitiflfi with Ffig. §.

fiawavar, ifi m d&s§Eay rafraah huttmn hag been ac&ivate&, the

scanning prmmfiss wili hava cymlafi the tuner hack ta the $$art§mg

mhannai. $tey_i$£ infiiaatag thafi tfia tuning promaxs gfimg at thia

paint §ar cantinued xisfianing &t that mh&nwal¢ Emylicit in thia

ateg is tha unstatsd raquiramsnt ta tuxn the aufiia hank am’

Sig. E ia a ficwahart far menitmring a tuned in £hann&l

in state 3* &s nntefi ix $te§ 168, when a statian £5 tunad in.

$am§l&s arm takan af $$, E anfi A?T and their averages as wax; as

the rangas mfi SS ané N are cam§ute§. whe wfifisat mf tha average

&F? is sign fietermimefi, via step i?a, an&, if éasireé a Q? :3

aamgufied, step 1?3¢ A fiwtarminatimn is m&fla ifi fifie statiun £5

firifting in ata§ 1?3 by momparing th& $S ranga tn sama

§ra&atarminad value such aa 3.2V, anfi if an tha digpiay may ha
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aausafi fin indiaatm that fiact such afi by R§&&tifi§ ificatiwfi 5&1 3?

Fi§x 31 ta fii£§1ay't§e wwxfi “flriftin§“. Uyfiatihg mi t&a fii$§1ay

afi $3 aha 3 ana Q?3 if asa&$ ix parfarmafi in sta§ 1?§. If a

stafiian £5 brua§wa$cing_fiigita1 fiata, ralativ& fiata La grasantafi

an tha‘§i$§1ay £4 via gtap A?§¢ waxt, tna gracadura xaapg bamk

ta ata§ 15$; whmag a fiunafi in ahannal ix ra§a§tadAy u§§atad%

Refarmnca £5 haw mafia to tfia fimwchaxt cf ?ig. :3 fiat

g fiasmxipfiimn sf 3 fiuai §a§$‘m&thm§ finr tfiming a gingia tun&r FE

raéie having a fiifiyiay. flaring a firat'ya$s, the unziatanabig

amfi vaxy §istenab1e channels Bra iéentifiefl in tha $am& ma§ as

in §i§. 8, §.e¢, by tka aatxnns in $t¢§5 88, §Q anfi 33¢ ané tbs

éacisicns in the éiamané fiamiaian stepfi 93’ and 128‘ & fiiamanfi

fiaci$iQn atay 14$ causea thfi grncadnra ta 139$ hawk tn the $tQ§

$3 mnfiil ali the ehannels mi the PM banfi hava been analyzafi. kny

umlistanabla channelg fiatemtafi at tha fiiamunfi fl&£i$i¢n step §2’

ara markafi in mammry via ste§ 168‘ Thm very liatfinahle mhanael

&etamtafi §n fitay 128 &ra aasignmfi the hast Q? an& arm aisa markafi

in mamary, in éta§ &?§w §h&§a samtiens axa aasignafi th& hflfifi Q?

heaafiga an imsufifimiaat nnmhar cf gamylfia have mean taxan, mvgr

an §n5u£§icien$iy iang gexisfi 9: time, in oréex ta accurately

determine the statian*s &§T. Eawevérg fiifififi thfl gtation haw

§&5$E§ tfie fiests in Stags 93’ and 123, anfi tharafare is knmwm an

exhibit virtuaiiy nu naiaa, it is grésnmefi ta Gfifier tha besfi

listenahility anfi ‘therefare is a$signed\ tha bagt. QFe

fiiammnfi éecisicn $t%§ 146 indicatax that the firfit pa5$

a¢m§Eetm, a Sfififihfi §as$ is antwrafi.
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Thfi guxgmsg mf thfi first atap 1?4 mi aha $a¢unfi §aS5

is ta run a side Chafiflfi} wiiminatian axgmrithm. ‘Ema SS af tum

akaafialx an aithar sifia mf aamh listamabia chafing} natefi in tfia

first ygas are cwmyarafi wifih t&a $8 mi fiha liafienafiie mhanna§

batwean fihewg anfi if tbs lafitar is atrnnqar than bath by 3

mextain gereantaga, 3 33% in thig aasa, they are aungidared t§
ha invaiifi ama &ra nwt tn ha glacea in memcry. The hrmadcagt

amargy afi atrang 5tatimn$ nvarflawg §nta aha aajacamt thannel

firequanciasc in fihis aituafiiofi aha signal anargy af aha cantar

afiannei wiii fie gukstantialiy $trn§g&r tfian fihat mi fihfi afifiacant

¢hanne§s {which

are rafarrad &m as “sias flhann&ls"§. agaasicnaiiy aide chanfiais

wfiil .n¢t. ha xejestefi in ‘Fags £1 bananas the nmisa anfi. £$§

garametars sammtimes fiuetuate intn the "li$tanahia“ ranga» Tha

iatant a£ this featura £3 tfi fiismmvar thasg aituatians anfi‘

@l&$si§y thm gida channals as Gfili$§Efi&b1& wifihmut guhfiacting

than ta fine §&$$ $2 ana£y$i$. &$ stataa aarlier, fihis algarithm

may be anhaamafi as raquira thafi both aéjaeamt channel$ §a$aa§£

greater than .a mertaixa minimuxs nmi§e lave: in mrfier ta ha

refieatefi as sifia ¢hann&1§¢

Nfixt, in a stag 1?5 the radia 35 tuned tn tna next

chafing: wkich hag nct hean marked in mamory as haing li§twnah1e

Gr um1i$t$fiah1a. anfi a secend graup af sampies is takem cf 5S3

3 33% &FT; fiheir raspactive avaxagas are ¢am§ute§ and tha ranges

mi 3% and § are aarivad in atep 138', uhimhéfiiffars frmm step :33

by an initial wait state flue is tha fact that thw ahamnal wag

fiuat fiunafi fin. fhfi aff$&t cf tha avgraga AF? with £%$g$Gt.tG«th&
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av? fiwtarminafi in gmimg frmm atafia 1 an sfiatg E by haw pxamefiura

af Fig. $ is maxanlatafi in mtap 133. Tbs §iamQn§ fiacisian stay

13% t&&& ufiamkm fin Sfifl if tha $5 > a givam t§ré$hs1fi, ita naifia

awzxaga is o: 322:3 ix;-5 aw cmmsat $.65 4 “saw. Am mm s:2s:"fsei“£:

af ?3mv i5 aguivalanc ta an ofifsmt mi 3QgAm§5. or a firmquamcy

fiafiiatien mfi §,3flQRa. It ifi ta ta unfifirfitmafi that tha v§:tag&s

usefi fife waxy axam§§es¢ kn? ehanna: that fails tn §as$ tfiasa

tasts ia nmtefi in mamary as being invalid, via stay 1?§, and SS

anfi R lavaia fmr $hanne1$ that gags the tgstéaré mated in mamary,

via st&§ 1?a$ If defiirefi, a furahex gcrting mat sf kigtemahle

¢hanne1§ can he effaatad by ccmguting th& Q? in st&§ xsfi amfl

aheaking in aha fiiamanfi fiaai$ian gtep :38 as ta wn&ther tha Q?

exceafl 3 aelactafi valua. If the last grmamdura §5 uséfi. the QF*s

ahmve the saiectafi lgvai ara racsr&a& via 5t&§ 1?&. A diamamfi

flamifiimn sta§ igfl aatermines whathar ax: mhannais nut mafkafi a$

invalifi at gtag 1&3 §r markad ea valia at stgy &?fl have haan

analyzad in tfia macané gaws. if nut, thaggrmcafiure iamps hawk

kw atap 13$? Xfi Qfl, thfi §i$§1ay i$ refreshafi with inflimatianfi

wf ligtanahig mhamneis anfi their N anfl QF faatara ara infiimatafi,

via atep :52. if the rw§§a$h smanning buttmn has been aatuated

ag &atmrmina§ by tfia éiamamd flaci$imn step 1&8, the yruceéura

tarminatssa but if a saek at swan batman ha$ baen aativataé, tha

naxt §tatian an the tuning list is tunafi in, its aufiin turngfi mm

an& the taming pracadura enters aha state 3, whargin the chanmei

tunefi in im m¢n:tcred in acamrdanea witk fig. §.
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In a fiual tamer systam mf anmthar amhafiiment mf tha

invamfiinn, a Eistanimg'tuna§ pravigaa fiha XF signals fax the

audia gragram 93 tax ehannal that i$ fiunafi in anfi 3 smanner fiunar

perimfiica1£y uyéates aha awning ii$t aufi @rovifias RQS infarmatian

far éixplay. in the hlwak éiagram efi a fiuai tuna: systfim Shawn

in Figy 1:, an antenna 1$2 yruvifiaa R? sigfiala $9 3 iiataning

tuner 13% an§ ha a gcannax tuner 1&5. An E? am§1i£iar 3&8, aufiia

amplifiar &§&, ané & lcufisgeaker 1&3 ara sampled tn the £i£tan§ng

tuner 18%‘ an IF amyiifier ifié 15 eaupiefl ta tfia smanner tuner

:35. Althaugh mat shawm, &he 3? am§lifiers 18$, :94 incluae

iimiter$ ané aiswriminatars for fiaxivimg thé aufiim $ign&i$. A

mantxnlier 135 fiar thaLtunara 13¢ ané 13$ inciufies a C?m‘{¢antral

px§&as$in§ unifi} 19$, far nantrailfing fimth a §ha$& lacked Ramp

{PLL} ESQ far tuning aha listaning tun&r 134, anfi anmthax gnaga

laskafi ima§x$a3 far tuning tfia sc$nner tummy 18%‘ An anaiagwtum

digita§ mnnvartar {RQG} Efié, aammwctgd ta tha fiyfi 1&3, is amu§1a&

ta réaafiva kha $, N’ Rflfi AAFE valtagafi §mrive$ Exam fifia RF

am§3i§ier 1aS,<an§ am 53$ 336 that ia conaected to the CP8 1§a

1% amuyiafi tm xameive S, N amfl &FT vmitagea éarivaé frmm the X§

amgxifisr ifié. Rflfi infmrmatian, that may Ba transmitteé almng

with the whannei ta wfiiéh the §i$tening tuna: 18¢ £5 tuned? ix

uauglafi fram tha I? amplifiar :83 tm tha fiFU 188 via Rfifi m&an$

23$. Rfifi infarmatien, tfiat may ba trafismittad in &he chann&i ts

whisk the auannar tuna: 13$ is tuned, ia cmugiafi fram the IF

amplifier 19% ta the fl?B xég via Rafi meang 21$.
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A fiispiay 333 is mantrailad by tfie cyu 1&8 ins

§$&$anfiin§ hath im&i¢atiQn3 wfi tha §§atanab1a*an& vary iistamahla

uhanmeis ifiaatifiiaé. by thaT acaamax tamer 1&6 at :as§$mtiv&

fra§uan¢ies aimng the band, and infiicatimn$ as‘ ta caxtain

infarmatign sfiah 3% their 35 mn& Qf, ana any gartinent Rafi

infaxmatian.

The arrangemeat §asc;i§efi in 31g. 13 is that af an FM

.reaeiver $y$t&m, §ut the i1ln$tration ia intan§a& ta amnvay tha

ganfiral waxes and fiherafare alga a§p1y %m am.AK reaaiver system,

fir ta a gystem immmrpmrating bath AM anfl FM reaeivers. in the.

aw $&$$, baxefi 38% ané 1&8 tagethar, as wax: as baxes 135 anfi 18$

tG§E€fia$, wuulfl generally hfi imcsrgnratad 13 the mama §hysica1

fiaviue, sash as a. fiatimnal. Semicnnfiuctax Lfilafifi Am receivar

5y$§&m. §D$ feafimrag are met §en$r§i1y aamxfifiarafi far fiagiayment

an ha hrmaficasting xystfims, anfi an tha R§S &a¢wfiar$ 33$ and 2:3

‘may ha unnacassaryx In tha ¢a$e .nf a cmmkinafi &M an& 3%

rameivat, a xingia ¢?§ 33$ mania éamnaat ta aha manarak the

asaaagatafi ?LL¥ fiflfi, anfi RS3 subaamgenantm fur bath raceivar

aystamag anfi ml} af the$& devicfis cnuld ba incmrparatfié infiw &

§img1& mantraller as 18$. In adfiitian, bmth 1i$tening anfi

gaanner tunars 13¢ anfi 1&5 might ha man$tructafi inta a singla

phy§i:a1 unit 18fi§ and hmth listening and ssannfix 1? stages :33

anfi lfié might be cfingtxgatefi imam a gimgle phyfiimai unit x39.

?ig; 12 is a fiawahart sf tfie agaratian sf aha

iistaning tuner 13%. sta§ 31% malka tar amtivmtian af either a

sfiak my scam tuning batten. if aithafi buttum ia activatafi, the

prmcfiaurfi ga&$ fram a sfiata & ta a $ta@a 5 Sn &§ to finfi a
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.nQm§Ba3 at ¥&§&¥fiR$% vaiua far Ar? in anumrfianwa wifih txa

yrucafiara af fig‘ 33, dasmrihafishglaw. in $ta§ 31$ %fia Rigtaning

tamer 13% £3 th&n amnafi ta tha next statimn afi the tuning iiat

fiisglayafi an &is§$ay 212, fig a rasuit wf $33 iagt gcan mi tha

saanner tnnar’iS$, anfi the aufiia i$ turned en‘ The aperatian sf

th& saamnar fiunay §$6 far ifientafying 3istan$§;a atatiang will

be &X§lfiiR$§ by refarenae ta Fig¢ 15¢ $ata haifi in mamary fay

tha mhanmai whiah wax yxmvifiad by the $C3flR$¥ tunfir 13$ is

grefianfiad, via §ta§ 3&8; an the dfiagiay 2329 fiaxts as in the

wage mf Figs» $ an& 1%, a stata 3 ia enterafi wharain the Qhannafi

tunafi in an tha aistening tamer 134 E5 mamitarafi ag previaagiy

fiegcriheé in awfimactian with Fig. fie

Rafar&nce i5 may mafia fig Fig. 13 fat 3 fiagcrxgaian mi

$ka aaiibration graae&ura fskimwaa &y tha kiateninq tunar 184 in

gming fymm aha gtata é ta thfi atata $ af Fig. 12 ta fiinfi thm

nmmiflai my rgfiaranme value mi AF? to ha uaafi $m tna menitmrimg

ageratium in state 3. whg guxgmse fax ualibrating &F? by tha

iisstmxing tuna: 3.815 is $13 that the Q}? giixxplaiyaksfi Em.” iii §:~*§'.:s2‘t;i.«::m by

the xaanner tuna: 18$ ia tha same as that fiifigiayad by tag

listening tune? whan the statimn is tunefi in fiax Eiateaing. Th£s

i$ §Q$S3h§fi he¢sus& aithnugh the tunars may .have fiiffarent

absmluta valuax sf Aff, tfiair arm offsets far a given statimn

wi§l be aha xama, anfl &F? m§f$et ia grefimminant in‘ the

fiefiarminatimn my Q? that is §arfflrmE& in accar&anc& with Fig‘ §.

Althaugfi, ax w£31 ha axylainefi in amnmactiam with Fig; 1&6 Ska

aaannar tuna: 13$ 5&3 already fammfi a numerimai value mf &F?,

thig vaiua may diifiax Exam the valua fuund in fig* 13 sinca tha
o
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xaageativa ammganants fin aach tuner sactimn may fliffax siighfiiy

fin vazuae At fiiamwnfi §@fii§i&R fitay 223, a &&tarm£matinn is made

as t§ wfiwfihér a grafiatarmimaé. amfiunt m£_ timafi such» as tfia

s§§ga$ta& § minutgs, hag a1ap5e& $in$& the iasfi AF? caiifiratimn

mf Ema 1i£t$min§ tanax. If mmtg tfia pravinus nmminai ax

Ififfiffiflfia vaiua af AFT $5 usafi. Stay 232, sa 3% ta §l&ca th$

sy$tQm in tha state 3‘ if, hawaver, more than tha §ivan.tima hag

&3a§$%@ xince tha last calibratimn, tha ligtening tuner 18% 15

tuméfig stag 22%, um tbs gtatimn an thm tuning iist dev&lm§afi hy

the smanmet tnn&r 1&8 in 3 manmex tn ha axgiainafi by Fig. 15 that

has fihe greataat valua cf 33.

Mfhe fmllswing ix a fiesarigtiam by axamgia af aha

prmeaflura just &e§¢rih&&. &$$uma that the sfianngr Emma: ix

§r$&i$&1¥ aligneé far AF? such that when AF? is uaiibxatafi an %

vgry §i5tan§h3a §tatimn it mwaauxaa aarm cuxraat anfi germ waits»

xaxt, a$$nma that the listener tuna: i$:misa1i§nefi fiat AF? $uwh

that Wham AFT $$ caiihratafi an th$ fiame very lifitanablg 5tatiQn

it maa$urE3-+§$yRm§$ an&, tharafare +i3§mV. in fiamh tunar, fiha

measured RF? valueg bacmma tha Waminal A?T far ammgutinq the AF?

Bfffiat af ather statians. Maw assume that hath tuners viii tgna

fia a §fi0r statiun suah that whan the aaannax tunfir tunag it in

ifis 3?? maa$ur&s +§§gAm§a. Tha &?T Gffaat fur thia st&tiun far

fine s¢annEr tangy wili ha +1%gAm§§ » mgamps. anfi am wiii ba.the

absmlute vaiue mf zfinampa. when tha ii$t$ming tuna: is tuned ta

this same gtatian tha AF? will mmaaure +50g&mp$¢ anfi +$Qg§mg$ w

+5Q§Am§s mguals an absaluta value mffsst mf 1§gAm§$. This is

haaaufia in fiafih aas$. what is raakly .baing fiea$ut&fi is tfig
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&iffarem$& in trangmisgian qfiality between twm xafiia signal&, an&

an mattar which tuner fififlfi tha mamsuriag, tha diffaranma hetwaan

tfia twn signa1$ wiix always ha the gamao

afi fifiiajpaint, thm §rQcafiura.i$ like that flf aha iafit

pmrtianAa£ the'initialiaa§ion gracgfiuxa mi Fig. 3 in which, after

a brief fiaiay, fiumh RS £.5 m§, tww $u$$§S§iV& graugs sf samglas

gf S, w aad &?T are takan anfi tha resgactive avera§&s far eafih

‘graup Qpmguted {sea $te§ X32}. &isa ¢mmpu&a& i£ the rangw af tha

vaiuag mi 33 fax aach gravy. in fiiamunfi fiaaisian stag 13%, a

fiatarminatian Xs mafia af whetmerLth& S3 aver&§£3 cf kcth grau§s

mi samglas axa graatsr than 3 given thras&wlé, the xangsa af $3

{fir the twm grmwyg ara wifihin fiame yarcentagfi like tha fiuqgesteé

10% nf aaah at§&r_ anfl bath averagas mf—R fire wifihin a givan

limit. fha Eimit suggestafl is 2&ss than nfifiv whah tfia 5 $9 {time

aanstant} limit 15 »1v'm$ mM§&ained in cmnnemtien with Fig. 4.

fiiamanfi demimimn ateg 3&4 313$ figtermimaa whather the varianma

batwaen tbs AFT avaragax far the twa grauga ix Aasa than a givan

valfiaga such as th% guggastefi ¢G1v, équivaiamt ta apgrmximataly

figgmys my a frequancy fiaviatima cf §8QE2°

Wham tha stay 3&4 infiicatafi that the stxange$t statimn

has mat met the ériteria gtatafi therein, it ix fietarminafi at a

fiiafimnfi fieaisinn stag 236 whether thara. are any §istanah1e

statiang that have §&sse§ tn$ eritatia in st$§ aaa. if $3, tha

next strmngeat xtatian is tunafi in, via stag 238, anfl fit i3

gracwsaed a5 infiimatgd in step 1&2 amd in dacisium wrap 13g‘ If

there i$ an gthex listenahia atatimn an the tuning liat; it ig

fietarminafi in §ta§ 1Q$ whethar thfirfl is a praviwus naminal at
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-rfifmrwnca vaiufi mi &?m. If SQ, in $5 usafi in &tag 23%. if &§t,

ans 3?? is mat ¢ali§rate§; afifi tna xanqa af a$§%§§§fi1& $$T vaiuaa

ta ha u$&fi in a manner as %a &xp1aimefi in tha flawahart uf Fig.

KS is incr$ase§ in stag ilfifi in tfii$ axam§1§ tha valuaa are

dmnbxafix Wang; at fiha state § there is eitfiax Q nmménai vaiue

mf 3?? ta fie usafi as the aacaptabla rangas Qf &?T are in:r$a$$§*

Rafaranwa is msfia ta Fig. lé &a§icting the mverali

agaratian ai thfi $mannifi§ tunar 186‘ After a ra§ar&nae value mf

&F? ia aetarmimafi kg fine iuitialiaatiwn §:ac@§urm at atap 111.af

Eig. 33 the pracess enteya atata 6 6? ?ig. 1% in whiafi tha mama

af ehannala 15 ficamnefl in a manngr tn be fia5axiba§ ta $a3&st anfi

&i$p3§y i&stenah1§ mnannals amfi certain dafia relating ta their

quality. fifi the Qnd af Fig. 15, the prfimaas gmas ta a atafia ?

at the baginning uf Fig. 15% that mmmitara liatenabie $tatimns

in a mafiner ta hfi fi$sc:i$afi far fiigitai aana that might ha

brwadmast if sunk is fl$$i$$§. Exam the en& af Fig¢ 1§&3 tha

§rmc&$$ antars 3 afiaam a af ¥i§¢ 1% ta §in& in a manner ta ha

fieawxiha& a rafaranma valma af AFT. At aha &nfi mf Fig. ia fiha

yracess laapa flack ta tfia state 5 as aha beginniag uf Fig. XS.

Tharm may Ba an apfiiumal fiefiay sf axbitraxy auratiun hafara the

.stata 5 af Fig. 15 is rawentarafi. Eig. aSA is amifltad if fiigitai

fiata hraafimaat by tha statiens £3 nmfi d&§irefi§

Referanaa ix mafia tn %ha fimwchart mi Fig, :3 gnawing

tag ‘smafining cycla mi aparatian sf ‘tha amannar tuner 38%.

Qptimnai hut §$sirab3e featnrss sf the invantimn ara ahcwn in

yhantwm fiiamana atap 13$, Bfifi §nantum biaak steps :26. 138, Eéfi,

E53; anfi Efié. Tfie sta§5 sf Fig. $3 ara aimilar fifi thflfifi ifi tha
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flawmhart of fig. 3. am@ are identifiefi by tha game numaraisu

§&varthaE&ss$ & firiafi sfimmary ia prafiantad hara fiar sanvanianca.

whm $4 E and AFT aa§§uita$$ 2%, 2&3 amfi 38; are f&$§§ativa1y

ciam§afl.tm raflaranaa valtaga$ as @xeviau§1y fies¢ribe&¢ and elamgs

&ra raiaaaed in step 38‘, which fiiffars §r¢m $t&§ 83 ix tfiat,

$inca this 33 a scannar tuner, mat a Kimtaning tuner‘ its aufiia

$H§§ut wnuid nmrmally net ha cmnnemteé, anfi as $8’ amits tha

actian item mi “farm aff au&in“‘ A firat greup mi $am§1as 13

taken af $, EQ and $3? vflltagas aha the resgemtive averagaa

§ttainm& in Stay aa. The A?? mffsat is ammyutaé in atap 33%.

if used, sta§ 12$ afifiufitg the minimum SS anfi Q? in amaurfianafi

with tha gasitian af 3 city firivingfcmmntry firivinq awitmh if

presant. was value sf 3%, N and AF? fiariveé Exam tha firgfi greuy

mi §am§les takan in stay $9 are su&§amtm& tn cextaim lwnae

criteria in 3ta§ $3’. if the mhannal fiaa$.mot gafis the mriterig,

in step 33 tfia naxt chanmal is tuned in, and th& gremafinxa éampa

hack km mtep S&¢

If a ¢h&nm$1 maets the criteria af fine fismiaimn atag

E2‘ ané ix fmunfi.at éecifiian §$&§ 12& in have virtually ma ncises

it is aacaptefi as vary iistanahlfi anfi atarefi via snap 163 in

memery alamg witfi it$ vaiums afi SS, 3 and QF. whis leaves

channeix cf quegtiafiabla iistenabilityx Same may fie iistenabia

anfi sfima mat, Thofia that ara li§t®naB1e are smrtefi amt in stag

13Q§’ by 'taking‘ a s&cmnfi Mgrmup afi samgies, fietarminihg -aha

avaragfis, and éatmrmining ihe ranges sf 53 and N sam§ig§. Sfieg

133*’ fiiffars fram stay :36 in that, $ince this ia a scanner

°tu:z.m~ mm tma <:im.“a§.:1i03‘é mt? a smear; 1&2 mmwfhat i:2:rra14swaz~.at.— s‘¥:::—s:;:s

63
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13§*’ caliacts sam§§@$ aver a fiéma §ar£m& rather than a zfims

p&$i§fi* Em $t&§ 132'tka-uffsmfi af fifie avaraga AF? ig fiatarminafig

fmllawafi hy‘fi&cisian Stag :3$¥ in whixfi thasa vaiueg vi 3&3 N and

A§?“aff$at are cmm§area with mritaria inaicatafi. xi any aritgria

are nut mat, ste§ R3 initiataa the next mhannal being tumafi in,

via.ra§aating tka=§raviau$1y'§a5axibafi‘prac@&nra startimg at-afimg

as. if a ahannei maats all $f‘fih& mritaria af amaisiwn gaey 13¢,

tkm atatian is ranwrfiea via stag xéa in tha tuning fii$§1ay iiat

aiang with the §S anfi x va1uas~ If tha Q? ia malaulatea via $t$§

X361 it ifi gamyarefi with tha Q? fiatatmxmefi by §msitian of the

aity'§riving;cmuntry firzving switcm in fieaigium stag 138. {f the

Q? is balmw thfifi se1a¢ta&, ste§ 93 ig aafirasaefi, but if it £3

aacagaabia, sag? 1&£ is a&§ressa§.

aha diffarenme with fine fimwchart af ?ig. &, camparaa

fifi that at Fig. 353 is tkat in st$§ 232 $2 Fig. 15 an inéimatian

is mafia in mamary as ta wn&thar any $tatien that has bamn fauna

ta ha vary listanablm at 1i$zenania ig transmitting data'ifi

adfiitimn ta tha amfiim fiignal» Next, deaisimn ate? 346 fiatexminaa

whmthax all ahannals of tfié b&n§ hava bees ana3yzed. if met, a

&ma§§ackLi5 made ta §ta§ $3. Egnsring for tha mflment the ghannam

atep$3 in step :52 tfifi fiisgiay 213 is rafreghed with any naw

lifitenafila chauna1s¢ amfi furmerly listanable ahannaig that ara

mam‘ unlixtmnahle ar$ delatefi. In afifiitiam, in 5t&g 1&3

a§§rupriat& infiicatmrs far 53, N; anfi Q? ara grafiucefi far exam

Eistenahxa amfi vary listanabla chafing}.

Tag smannfir tang: 136 is new in atate ? and r§a§y far

the fiata mmnitwring cyfile ghawn in the flawchart sf Fig 15%. Tha



Samsung Ex. 1220 p. 1203

‘““““‘“‘“‘*““““““““‘*““"‘ **'A-——«—«~ ,, , , “\\u\\.......\“_\......1...«..«~«....--.»-.-.—.w«.‘\____ , “_ »,________ __

‘W@9&afi3§ &c@%&wmmm¥

next $tatian mfirkafi witk a data flag in st$§ 233 ig tamefi in vi&

$§&§ 23%. %@na aatiaw $3 infi&§mn&emt mf thE~flh$fifi§1 ta wh§c& tha

lisfiaming tmnar iw finnaé 3% that any Shanna: mania ha selemtafi.

rhe brmaficaat aata ftom thia 5tatian §a aallacted in atay 33$,

anfi fiata §ar mémh chafing: is 3&nra& in a flifiplay buffgr fiar that

mhannai via atwg 23$‘ 91% éata i3 fielatgéa In fitey 2&9, tha

dfiayiay am: is upflataa with any r&1&vant infarmatian aw $§$ai&3

imaimatmrs firmm thg channal tnna& ino whis infaimatian mania

indiaata tha.%y§e @£‘mat&xial bainq braafiaaatm .Beaisiam $t3§ 2&3

xheaks ta saa if all channals hava hean axamingfi. If net, step

ifié ig rea§&ress&fi3 but if gm, the syst$m inays tn the stata afi

Aa§it§aaa1 amhméimsnts sf th& imvantimn fieamrihefi in

the §fiant¢m hieckg :28. 138, Eéés 253, 3$§. ané éiamané &mcisicn

sfia§ 133 Q? Fig. 1fi‘w§1§ new'ba fiifififlsfififi in gxaafiar fiétail. The

fir$t mi th&ss is gtay 244 in whiah an avaraga fif the carrant.Q?

anfi £5 with va§ue$ abfiaim&fi fimring grevisaa G§Ql&$ £3 atfiaimafi

in wraar ta grasfiht mmra stahifi valufié in th& §i$§1E¥ RREA §hara

ara; af canrae, many ways flux fierivinq 3 waightafi avarag&, but

the &fl$ iliaatratafi in Fig. ifia has baan fauna ta be useful,

Firat, ail but $38 curxant and twm pravimus valuas fif as aafi Q?

are fia1wt$§ in atgg 3&5. Next, in gteg Sfié tha muxrant

maa§&rement is muitigliad by 1.$$, thm first previama maa&urement

by .3, anfi the $é¢mn§ §raviaus maasurament kg 3.2”, fine prcfiumta

ara summafi in fitep 2&3, anfi tum muitipliars arfi summea fin $te§

359, an ggwanae 1x?5. In stag 352, the fium cf tha pxafiumts is

éivifiafl by the sum cf thg mu1ti§3i§r§, finfi tfie mare atahia valua

£3 ahnwn in the $i$p1ay‘212 via ata§ 354. R similfi: mathwmafiical
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§rmcas$ qamifi he figpliafi ta nhtain a waightafi avarage fax any

numbaw mf me&sur&mafi$s instaad mfi fiust th& thraa maasuremanfi$

infiifiatafi in sta§’§é4, $3 nmtefi, thix avexaging aan he uaad Emr

Eath $3 anfl QF. ma walx ag N my 3??»

in $%a§ 2§3 cfi Ffig. 15, tha strmngast mi aha statimns

racnrflafi. ax ‘tha. $iE§ ififi are laafiad imtm mammry lnaatimnfi

a$s§¢iata§ with heat statian memary battsnx if Qrnvified, anfi tha

fiixplay 313 ix uyfiatefi an ax tn infiinata the m&mmry huttmn nmmhar

aagaaiatafi with each $tatimm’§ ind§cata: in the fii$§iSy

ifiiusaratefi in Fig. 32.

3 §han§am blwek 354 {L V 13 smg§%$t$

infiimaticas ha ma&& an the &i$p1ay 212 35 tn whathax a ahannai

infiiaatafi ax listenahla ia inmraaginq at fiaar&&$ing in $3 amé far

QF, as iliastratefi in Fig» 32%. Eige 15$ ifi a f1ww¢hart sf an

amhafiimant m§ the invemtiwn §ndimatin§ mne way in whimh tnig may

he a§c&m§li$h&§. Tfi& weighted average af S3 er Q? §etarmin&& in

?i§. $58-fer the currant swan af tam Ffi haafi is ¢mm§axafl wififi the

ra&§a¢tivm.wmightefi.avarage fiwx tha n$xt praviaus scan mi tfie ?fi

bamé via step 2&5. At &&ci3ian stap 25% it is éaterminaa whethar

a fiiffexanaa is 133% than smma given p$rment&g&, tharain shmwn

as being 1fl%, for axempxeb Ef gag $tep« 35$ §ravi§as far

&i$playin§ a sianéard atatimh ifldififlfiflf bar. xfi amt, decisiwm

st&§ E§§ datexmines if the latax avaraga valua 13 §r&ater &han

tha §raviuus avarage vaima. if it i$, step 26% causes an upwarfi

yainting arxmw ta kw fiis§lay§fiv if it is amt, ateg 2&6 camgas

a flmwmwarfi pnifiting array ta ha fiisglayad ay ii1ustx&ia& hy

statian infiimatwr$ §§? in Fig. 32$.

Eé
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§ux£ng a firfit §can mf tha banfi sf unannaia in

aacarfianca with §ig. 15, a rafaranca valua Qf A?T is fietmrminaé

by fiha ifiitializatinfi §rma&&ura af Fig. 2 in making ita fieaiaiana

ag tn the iistamahility of aash mhannel, but afitar tha gxwcadura

mfi §i§» 15 ar'wf Fig< 1§&, if aha iat$&r is ugafi, tfie greaefiure

_9f Eigy 1% is ugefl ta u§fiata the refmranme vaiaa wf AF? to he

n§aa in the next scan af tha banfi mi ahannaia. Fig~ 16 is skate

8 Rfifi tarminataa by raturning‘ tn state. 6 {Fig. 13} an& is

suhgtantiaily aha xama as tug yraaafiure fer fiinéing 3 xefexance

vaiue efi AFT in tha Eistening tuna: ga gat farth in Fig. 13. In

Fig. 13, there Efix a$ iufiicafiea my tha wtag 115, nm ea1i&ratimn

af &¥?, fii nu valifi statian is fauna in fifia iaay ef aaeys :92;

ifiég £28 anfi 233 anfi fif tkfire is mm gxavimua cmlihxatafi valma aa

infiiaatafi in thfi stag lfifi. if this mcaurs in Fig. 155 hmwavax;

fiha ranga mf amaagtahxa &?? Vaiufi$ fififié ix ina:§a$e£§ st&§ 33:3

in urfisr fix aacmmmméata variatimns in tamgaratuxa anfi a&ha$

ffifit GYS x

Referenafi is mafia ta Figs. EF, 13, 139 and lfifi far am

exglanatian of a way af éetarmining tha namimai my raferemwa

valum sf AY? in gaing frum state 1 to gtata R in Figa. sms amfi

1&9 aa well as variatimms in fififi SS tnreahaid afifi N iiwit an tha

fiafiis sf ambient temgafiature rather th&n aging fine AFT valtage

a£ a very 1i$§§h£b1% fitatimm. Rnathar &p§ffi&Gh wcmld he tn

ammbine the RE? amhient t&m@&r&t§r& afijustmaht aimng with th&

ma1ibrat§mm $5 AFT an a vary ligtenahlfi atatian, by the simp1&



Samsung Ex. 1220 p. 1206

W¥§$®fl$H§ A §C§Qfi§®%3

a¢m&ima§ian mi tna §rsua§uxaa fiutlinfifi in fihis gypiicaxicmw as

filiustratafi in Fig. i§A. In afiaitimn, the thxashaié fiur $3

anfifar th& refiemfiian limit at x may 315$ he va$i&d in amamrdanma
‘with fiemgaxatura. in thé aixcuit mf Fig. :3, tha ambient

tamgarfiture ix fieaerminafi by tma valfiage at the jnnctimn 26$ af

a r&$i$tmr 253 aha a tamgarature $ansar 2?0, which may he an

LM33§¢ finat arm &san%¢t§d in §@?i&S in the arfier namad b&fiw§§fi

a gmint §?3 $5 reguiatafi $8‘ valtage +%§ w 9 v ané grounfi. An

Afifi §T4‘$GflVE?t$ thig velta§a ta a fiigitai valuag-anfi the 8?$ x§$

af Fig. 11 §ravi$&$ the valae mi &F$ vafitaga an be usafi frmm aha

ikiustrativa lmakwup tanie mi Fig. 13¢ §na §$r¢antag&'variafiifin

&n tha SS thrafihmifi and tha Eimit uf m Gfifl a1$0 b& yxmvifiea in

tha same way.

?ha §¥amafiurm imr making th&s& da&$rmimatian$ is gat

farth ifi tha fiawahara mi Fig. 39, At 3 dacigian gteg 33$ a

fiefierminatimn ia mafia as ta whethar thara has baa» mare xhan a

given chamga, such ax tha auggextefi .G$w, at the junufiimn fififi
simca tha last raafiing, if nmtx the gymcafiurfi terminateg via

sn&p 3:3, fiat if 39, in sta§ 33% tha temgwratura sense: vmitaga
at aha fiunctian 2&5 i$ lsuked up in a stmr&& table iilufitratefi

in ?ig. 13 ta find thg valua af av? vmltage and the gmrmanm

ahanga in tha SS fihreshaifi er the x iimit that ahmulfi be mafia.

Kn $t&§ 2&3. the A?T vultaga is a$$igma§ as tha value ta he ugeé

in fiariving fiha AF§ affsets. in an aitarmativa $yst&m that

inmargcratafl bmth ambient tampar3tur& anfi vary.1i$tanab1e mtatimn

methmflg fer &et$rmining &F?$ stag 333 mf Fign 19 weulfi instsafi

fiasmriha a yrmcadura far afifigsting the Naming: A§m darivafi item

6%
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a skatian fly an amaunt7$§aai§ia§_in 3 tahaa $imi1ar ta Figw 13.

whia altarnafiive proaafiura ig ifientifiefi in stag 2&2? in F$§.

&§&, whiéh is mtharwisa tam sama as Fig. 3%. if §%$irefi, stay

38% yfimvidas $6? dariving thm 3$ threahaifi-fr$m‘th& tabla mf §&§«

18* Ear aga in”tha Va$imu$ f3Gwcha£t§. if it 15 a§$¢ fia$ir&§ tn

afijuat aha fi limit uaad §n the £1aw$ha$§5$ tfiifi $3 fiana in

acawrdanaa with gfiag 23$ anfi tha tabia mf fig. 18*

.$z§iaéa§m§.a.f§Ma§:m&t;;§§m&;m.§g§

Engteaé sf u$ing a manu£auturar’s suggaatwd naiae limit

my the limit fiatarminafi Exam temyarature in the manner just

fiaanxihefi, tag limit may he maleulafiad in aamnrflfinca with an

a$§&¢t sf this invantisn an the ba$i$ mi hha nmiai&st ahannal.

if impiementafl at th& gmimfis in the §rmc&fiuras af~§igs. Z anfi 5

im§ieata§.hy a step $3 shawn in da$hafi iinafig naisa valtage fwuné

man he anb$tituteé fax uhw &.1 wait in tfia aufixaguent a€a§ 19$

$9 3% ta zraifia ¢x~ lawfir the‘ nmi5e limit curva Qf ‘Fgg. é.
§Rfihaugh~tha sfiey 93 is nut ahcwn in Figa. fig ?, ?3, 8 an& 10;

it flfifilfl fia uaad.at such a ymimt in thesa yrmcafiures as :9 aupyxy

tfie maximum valua far the mmis& limit curves mi Figg. 3 amfi é

wkaraver they are useas e.g. in stays 328, 13% ané ESQ, wherav$r

tfiey agpaar. in the fimwchaxt fer thés grccafiura ghawn in ?igw

Efig $he higfiaat averaga value af samplas E flaring a 53am £5

fiatarmimafi via $ta§ 28$, anfi the limit 65 N far fiha $ Q? value

in Fig. 3 is get at an arbitrary pflrcsntaga suck ax the 2§% le$§

fihan thig value a§ guggestaa in ste§ 2&6, in step 3§2, the mmi$s

refieation iimi%§ Eat thw athay time cmnatant pariwd$ usaé in the



Samsung Ex. 1220 p. 1208

‘§‘£S3‘§;3o§“¥?-4%

fiawcharts ara basaé an an a§§ra§riata pra§a:tianai value

muitigiiad by the new nmiae rajficticn 1imit+ ?ar examyla, a

maaauram&mtT fi&K&h at twm ’£imaA mmnstantg —wa$1fi nag a m¢i$&

rafiaatian 1&v&1 wf 3$% afi thfi new nmisa rmjeatimn iimia.

A nai&¢ limit wan a1$m ha calibratafl in a¢aar&ance*with

anethar agyact sf thia imvantiun by measuring aha nmiam with fiha

assaniatad §ntann3 alamgaé ta grwunfi $m as ta axciufifi racmivafi

sigmai$¢ in a circuit af Eig. 21 fur making thia maxibratian,

an anfiamna 2§£ supp1ia$ RE gigmais ta a tun&r figfi that ifi mau§$efi‘

ta an X? amgiifier 238‘ 3 switching éavica $fiEh as a rfiiay at

transistax 33% {ra1§y 1% $hawn§ that is mmnnactafi frcm the

antamma 3§4 to a yaimt 3&2 at'graunfi gmfiantiak is fihewm $5 baing

mgerateé in ras§anse~ta a vaitagm §rafiucafi.by an a§ara$s.&emu§in§

lagiu 3&6 unfier the umntrml mi a £¥fl 388 that is aeuplea bath :3

the tuner :86, anfi tha 1? ampiifiar 2&3.

Fig¢ 32 ifi a flmwmhart imfiicating the manner in wfiich

thm £?U Efifi cf Fig. 31 Q§er§fi£s ta éarive a ca1i§£ataé neigw

value. A5 in§is&t&d in $ta§ 33$, tha $witah 33$ is clasafi am

that tha waxy nmise in the reamivar is tkarmaliy genaratafix

Raxt, in fitap 3133 samplas awa taken mf tha vnltage aaxmss the

N mayawifiar 2a .a§fiexT a briaf fiaiayf and thair' averaga i$

eamgmtad. wha avarage is multi§1iefi by tfié imversa af tbs

§&rmentage af full mharge accurring at tug Ema mi tha time Bf

gamgximgfi Ry may cf examgle. if the ené af the $am§lin§ ecaurs

at 1 TC, tha asgaaitmr wifil he §$% charged, and tha invaraa of

this is 1.3. At the timm mf systam amsigm, in stag 314 a bafie

lava: £ar rficfiiver generatafi noise is~§et anfi a nni$a rafiamtimn

‘.7 £3
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limit sugge5te&. in gteg 31$, tha aver&§e nafiss meaaursd with

the antanna 3§£ grafindafi»i5 subtracteé fram the base lavai. wha

aiffaranwe ix afifiefi am the mafia nmise iavai ta ahmaim thm naism

ffifififitiflfi limit via Ste? 316. $hu$, tna mai£a rafiaatimn £imit

ig afifimfitad inTamm$r§anma wifih fififi actual thermafi naisa ganara&afi

by tha xaaaivero If tha tharmal nmige jg graatar than tha bage

xavai, fine nai$a limit is increasafi anfl vita varaay Thm new

‘:3.s;vis3:a :tr'i;«‘:-§*eL‘-s{3‘¢:.§.:‘.m 1:§.mit is tztzsaessrfi in of thsa hasases i§.eav%~.3. in 5.3.}.

mi tam as$a¢i&ta@ fkawahaxts ax m$tkmfi§ afi the :nvanti§n,- Eha

switflh ESQ £3 tfien mganafi via gteg 322.

..c;§~,2i;::;§§§,§._..§E§_2;.am§;?a¢e.z*_$.

Referanaa 13 naw mafia ta Fig$ Q3 aha 3% that shew fiaa

mirmuit paxametars mnmpéefl tn Ska mafimr mamymnents inmiufiing the

tumax 4? tha §h&$e imakefi luog 6, the radia fiyfitam 12, and $33

33$ 3% fif Fi§¢ X. £11 garameters axaapt thafia emu§1ad ta the 33,

§ ané .&?T‘ enigma §ims3 xamyactiveiyi are suggmatafi by tha

manufaaturar, at are net matarial ta t§e=fiis$u$$ion, finfi naafi mat

ks fiifififlfifififi in dataii, but far manvanienme thair valuam aw

idantifiaatian are set furth haimw in Tabla 3. It will be

nnfierstaod that thés ig amly one embaéiment af the invantimn an

that the §aramater'valuas as wail as the SS thre$ha1fi; the limit

afi K and the $9? range may he aiffaxent in an embaéimant aging

fiiffiarant majnr acmpmnents.
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323 2?§ mhms - C 332 W .9: u§
33% £? ahms E 33¢ a .91 mi
33$ £3 ahmfi C 336 w 4&1 mi
3%% m 3,3 K3 Quafi fiail wags £525
3§@f3§S w ?¢$ kn Q 3&§ » 3% af
3&3 ~ $?§ kfl Q 353 ~ .81 Sf
3?: ~ 333 ahms Q 3§é ~ awn §§
$?$ 4.? RR C 3$§ » 36 §f
3?8 lfifi Efl Eta} 352 w % Eng
33% ax: R3 8 35a w 13$ pf
33% 23 kg S 3?% ~ .91 uf
385 &.3 kfi C 3?% 1 uf

%%fi%M%%%%%%%
fiaramia F£1t&r 32$ §GKG SKlfi?M2~&8~fiQ
Ceramia ¥§1t&$ 326 TQXQ S£3$?M2wA$~3Q

AN? 332 Lfifififi

in the $8, fl ané &F§ cirauits that ara ra$§amtiv&ly

cuupiefi ta tha ‘Fifi; é afi aha iilustratafix rafiio ayatamg tha

ammganant vaiuas usafi aw wax: fifi the valuas auggastefi by tag

manufacfiurer 33% aa fmzlmws in wahla 4:

§3§&§m£

_ M§g*s
&mtua1 Saggastafi

Q 2a {as} ' 3.2 mg
R $a {$5} :5 km

C ES {N} 1 Rf
R 32 {N} 32 kfl

Q 38 {AF§} é.? uf
R 3% §£F?} 3.? Rs

Tha amtual vaines sf fine fig, N &n§ AF? capacitars Q24, Cfifi ané

C38 anfi raxistmrh R3& are i&$s fihgn thmsa guggastgfi by tha

manufaatfirar because the avéraginq af $amglam in tha mannafi

rev§mu$1* &x-xainea .exmit£ £mai1er vaineg tn ha usafii In tha¥ } R §

primr art, umwamtefi signaig such as aha auflio in tn& &F? uirmuifi

?Z
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ara attsnaateé by tfia £i&tmrim§ amtimn of tha ca§a$itmrs an that

tha ¢a§aai¥mrs h&ws tQ‘ha largar.

in fiig. 3%, rmsistsrs $38, 3&9, anfi‘$§3 mf %.? RR are

ras§$ct£va£y cmnnemtefi in $&xia$ with the hase laaéfi nf tfle

traa$i$tar$ §a, as aafi fi§4amfl fgrm tag anahia airaufit that mlamgs

flagaaitarfi 24, 2%, anfi 2S.mn whannfli éhanga$.

Tha £?fl‘3& $5 ?ig. 3 aantrals tha.entire rafiim gymtem

via manfiamtimns tn tka phasa lack imcy 6, Ema fliaylay 4&3 mfifi tha

&§$ 3&. ‘The intarwmnnactiens hetwaan thfififi flwmymnamta 'u5a

gtaméaxd micrn§§mcassmr interfaca fiasiqn mathuaalugias and mag

nut &etai;$& flarain fiifififi anyan@T$kil1e& in tha art mmulé deve1m§

& suitable fiesign. fha esgenaa mi the flegiga mi this radim is

that tha fififi 3$ effectfi ghanngl chanqas hy $$nfiing 3 werial

fiigifiai masaage via laafl fi¢ af flata bus 383 sf fig. 23 ané Fig.

Qé ta yaa $ which will maufia ?L@ é ta autyat a tuning vmxtaga tfi

FM fiuflfir Q gush $5 tn sauge FM fiumar é ta mama ta thfi degirafl

ahannal. §%£ QPU 38 imgiements clamging aapacfitmrs §4, 25, anfi

38 an mhannai changa5‘by fianéimg either a sacend ax thixfi.&igitai

massage ta FE& 6 whiah wi1§' aaufia @LL 6 tn amtfivaxa my

figamtivatas raspamtivaly¢ an mutpafi leafi 3§$ which is u$e& ts

turn nransistmrs éfi aafi é& an ex aff$ ané mutput iaafi 335* which

ia u$afl is turn tramsistmx Sa fin at afifi, afi desired. The SE0 3%

'raafis $5, N, and $3? signal vaiuax by aativating A30 36 as

r&ceiva fiata aver §at& has 399 via a§§1ying certain mambinatian

as valuea ta laafis 3&3: $32, anfi £36 thrmugh intermeéiata

interfaaa Eogic. Qnca fififi 36 is prepared in such a mannar, CFS

38 sanfis a &igita3 me$s&qa kw AEC 36 via éata fins 39% mmmmmnfiimg



Samsung Ex. 1220 p. 1212

Fvmmwammw

the &§c 3a $9 $§m§1$ a $§&cific fine sf. ifis inymt leafist

&iternativa:y the C?Q‘3$‘wi11 &§§ly anather amm§inatiwn mi V%1§&$

to Eeafig 3&8, aaa, anfi aaa which wi11"¢ause &&§ 36 ta mutgut tha

fiigital waive af the sampia $t hafi fiugt takgn an aatm hu$ 3&9,

which wifii ha reafi fig £?fi 38x

Figs 35 iliustrateg the apgiimatiwn af mam&mtari1y

miam@in§ &§C aagacitmrx 43$; &3G, anfi a $$Q§ thw&5mslfi mayaaitnx

$23 mi an 3% rwcaiver sa ax in nhaxge than ta neutral valuas at

the infitiation mi each ¢k§na&& changa &n§ thermhy sava tima in

tuning‘§rmm 3mg mhannel ta anmfiher, in awwarfiansa with 9meLas§a¢fi

mf thi$ invantimn. Lifitanahla ehanneis aan ha xhmwn in a éi$§§ay

s§={}S .

in fine $3 remeivgr shawn in Eigw zfi, an antenna_§0§

su§§1im5 RF $igna1s ta a-receivar syfitam éfifig herein infiiaatafi

as bsing § smlfié stafia chip $31853. The LMx$§3 aisa x&quiras

§fifiitimna§ external cnm§anants such as anilg, $wsi$tar$, anfi

capamitarg a¢cmr§&n§ ta stamdarfl fi&$igm praatiaas a$ racammsnflafi

by fine mafiufiacturar, anfi axe amt shawm. A CF? $13 amnfirmlg a

§has& iaaked 1aa§ fraquancy synthesizer éifi $a ax ta grméuca a

tuning

vaitaga at receiver $33 that uaua$s a iacal asciliatar {mat

9huwn}; am ganarata tha freqnamcy raquixefl ta tune in tha-

$e1$Et&§ statiwn, aad t&e lamp is complatad by sampling tha lama:

oscillatcr autput “Lfi Gut“ tn tha PLL £12.

Hymn .amtivatiafl mi a fieax or scan mafia. tha

amceptabiiity gf tha maxi chanfial tunafi in ig fiatermimafl on the

béfiifi sf its aignal str&ngth as infiicataé my § meter mu:_pin 1§
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{sf wszéxasivar -ma, ami ‘3l§>.£32 3:1-§‘~i&:%~&3‘§{:$€ inf sea ::v;==rraa~a:t fxfiazguanémy as

Rnsfiinatafi ‘say %‘:.u.m‘:& rssgmnmscsx circuit, mm. shsswm. $~3‘§m:~: as

aesixem a.°::£:x1z>ih.i:*§.a‘%::¥;s§.:3. «$&2§i$*L”.-3, as stage ::§.a~t:.x=.=.a%:3‘.»-.:m stzagzs *;:.‘:a.ea—

§:.em:§.ng aati-an ems}; ;s:>;*Acs.v:‘ix:a:-as :32 Vifsltaigéa at pin 3 tzimt. is memugslaaci 12:2:

the £‘.°32-*V§§ =§$,i‘1x vim as »’é3.»%§. .9. .s§§.gnas.3. imiicativa mi‘ aha aignal

atramggth SS agpfiars M: a: 1% a.m:‘§L is pzasmd in cEi:gg.i‘5.:$3. farm fay

‘am Aim sis ksefaxrea §‘;:«§3i.:‘3€; apgaliied ta: ti-Tm {:93 418. In tfizia

§art;§.<.:2.s3.ar samismdiment, £§§€’§;i3°.&’:‘.i;3sl :aa§sa»::3l.t::n~:.:x £3.18 anti‘ ~§«:~m

:“a2s§-,~;g::m::<§?;ivss21.y cssnnseatmti tsta prim; 1 §m<i «:2 fiexm paxrt. af am .R<3<i°. .fi§.*;:az'

fihat is nzeezzesmszry ta‘: m=s1:i.min:zvt»&s audio $igrsa3.s frrzsm the ms:

x.rs§l§.fit;;zsgse:.

In gmimg frmm mm ahanaal ‘ms the neaxt, smmsgi: izimave must

be allsawaeci tn pemrsixt ‘mm c:zs;§x;=:c3it:t:axs: 451$ ami <§:~:::: ta ::i isz.cE':ax*:3¢2e.

€3tns~:~;rwiu‘n~:2, «stag: zscztiztars mizrczuific. 2:13:32 gmap ‘tuning aim ‘mm: nmziz

s‘:.§.‘L&;:i‘:na:'2}.. Sm xwaszxpcnrmsa us: the vailtaga shared an the: mzsgsasxitzoxrs $3.3

anti 432% in xaagsanse ta fine §mrse:vi.m:.u?e e::3‘:ar3.s';a1.. ‘zitm capaaitaxfi must

ha xzwf adequate size ts: §:mr‘z§:«ex’¢ly 3E;§.3..°‘:.§ex* am: Azsatr :3'e.£§§}‘>.a§3.. tea gamzvent

‘§2§"£!‘.$ mscz $§,.='m:a.=m fixssm a€;*t€a§s35‘.>‘C;i:n1;§ ‘ix: IE‘ s~:3:§.s;n.§23. mexfguiatinn

amvaimpe, whiszh xmnid cwaugea §*::;<..g}‘a :ss:z£:‘::{.::s ’..‘»’.’z:1~f:.{e..1 ¥-5a,=s:s.~3z:t>:‘zix: £3;§;s;t:.Lm:“;!:5é..t>:a

g*:::~m; . ifirimz art rmssign .i>~s ~i;h<arsai;‘<>r§2 C£3m_;$;s1‘Ts?i3?a5.\§3£& i:=s2twE2ea¥‘s t:m3’..n<_:;

2sgsssaes:§A, which is: s.}.::«=2z fiat‘ laregss valmaea Am‘: filtmr <z:a§ae:;3’.<.:;s3:f$:¢ ami

*s;*2~.§:;n R figselaay <3: ass mum}: as M3 is: tyggsizxxsxfiiy mrmviciseci ta permit

thses aiigchssrging ‘ta: ¥’;:e\3v:,<a:e g33.s.~.v::%e.

in £&§:::‘Q3?£§a‘§'3~£‘:>E3 with ithéis invmxtézlssn, t:1*s;'a cisslzsy is awr23‘..s&~s'as.‘3

kn:-:32 <1§.$c.haa:*:_.3i3~s:3* the s‘::&§a2=i*.§;c:~rss #338 ami sum wi't§~2 NPR ‘¥::‘a:‘1$—i&t::ra

£322 ami £534, x‘$:sg>»3m::ixreLiy, 11.3‘: er»-:.am;g.>1a. ig. accamgaiisheei

hag CFB M33 sanding am apprmpriata $i§;na1 tfi k?a£3¥.~3e1-25 af
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W? Mmfifi mE:'.3‘e‘§;:s§:sms°r

\t:<3:‘§ms§§.§‘~tt§:t"s:e £123, §2«% via an zxciazresss aismmcifimg 3.m3i§:: mmtwark 43$»

aha amupling xeaistars $23 and éfifl. A Raw vaiua rasiatmr &1§ ix

in $erie$ with ma§a¢i§a§ £18 finfi tramsistar $32 ta gravaat fiamaga

he the Lxififia ehip whfiah hag we imternai raaistansa at mutpnt §in

1. usimg tfia ca§a¢£t¢r aisenarga aaaign s§a¢i§iad ky tkig

kmvantinm, the $a§aci£mr$ may ha gpt§mi§ad am gerfarm the

fiiltexing fiunatimn amfi minimiza wag in a syatam witk vary fast

tuning¢

?he stay mutgut circuit aisa r guirfis a fiitar

magacifimr £33, in paxaxlel wifih m ragiatar 432, im a thfififihfilfi

mixcuit that ix amnnactwfi an pin 5 a§>rad&a aystam ¢a$, in mrdar

ta gravent intaxmifitent uyaratian cf fihfi ste§ fiwtaatar airmuit

in the presmnce.sf«muflu1atian paaks whiuh.may‘nav& §&$$&fl tnrmugh

fiha limiting amgxifiiw . Time is a:5a raguirafi am fiischargfi this

cayaaitmr.

In a&s$rfiafia& w&th the invantimn, tharafmra, m §N§

tranaistar 43$ ia amnnamtafi hafiwfien aapawitmr éfil anfl a gain: 43$

af regu§at&& $9. vmlfiage vma & rma&$tam 434 is aonnactafi in

sexiex wifin tha main murrant gatfi mi firsnsister éfifi ta aié in

achiaving tn& éasixad voltaga yrwwmharge, ta ha diamussefi

immafiiameiy. Wham a channel mhanga is imitiafi&§ in a fiaak ax

swan mafia, ihe cyu fiifi aenéa a fiignal via the Kdfiresa fiamuding

magic 42& anfi a.r&$istmr éaa 5n as aw caufie aha transiafar §3$

ta ¢¢n§uct.am$ agfiabkish the valtage an tha eapaaificr £33 at fihs

vnifiaga at tha junctiam at the reaiwturs $32 an& éfié, «?he value

3% tha regulatfifi valfigge at tha goint £38 and tha valufis af the

$ESi$tQ§S £32 anfl 43% are smch thafi the valfiaqa at gin § is
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wars: ymssvm . rmnsmsmwfi

£$r¢a§.tc its minimum afiog indicatian vnitaga when the transistmx

&3& fifififififitfi. if tha new ahamngl b&in§ anaiygaa ia strang, fiha

atuy fiataufiar va1tmg$ wi§1 inmraage rayifiiy tdua kfigh Reva} fifi

as ta trip Ema step uutgut $tatian fleteatex an pin $. ii the

strangth wf aha maw' channai is at at just. abeva aka wfimg

.in§i@atmx voltaga, the vnltaga in fiha magamitmx Q31 ifififfififififi

rapifliy tw a geinfi abava_tha minimam gimp laval anfi maintmina a

staafly $tm£a. Ii; hawavarg Ema sigma: atrafigtk mi tka may

mhafinak i$ h§§ww the mim§mum stag lava}, aniy a afimrt fialay 1%

raguirafi fur thQ.¢$pa¢itQr 43; as éisahaxgm thruugh the raxigtar

432.

Referauefi is flaw m$fie ta the flmwchaxt cf Fig. 25 fax

an axykanatian uf tha agaratiwn mi tha mm raceiver tuning fiystam

af Fig. 33 when a $ia§l&- tuner is usafi ama nm fiisylay is

grwvifiafi. At a-blmak step éfifl, a user activates a geek, $msn at

figs: statiwn mammry scanning buttan, anfi 3% m sta§ 453, the audia

£5 turmaé affi‘ whe transistmrfi £323 §2§ anfl £3§ are mamamtariiy

mafia manfimctive 5% as ta &i$mhaxge the ma§acitar$ 4x3 and qzm tn

gramnfi yatentiaig anfi ta ch&rge ax flificharga tha magamitmr §3&

ta tha vmltagw at fihfi junmtinn af ths rasistnrs A32 am$\£3¢% whe

rauaiver ans is than tunafi t& the next channai. Aftfir a §a;ay

such as znmg ta §Ermit the stag threshalfi circuit ta stabiliza

via step &§%4 it ix fifian fifitfixminefi at a fiamiximn st$§ éfifi

whetker tha vmltaga at the ata§ mutpmz gin 8 indieata$ that the

statian tunafi ts is iistenahia. if uni, the promafiura iaogs back

ta $fiap é§3¢ If am; a‘sam§la is takan cf 83 valtaga at the pin

ifi v&a 3§$§ 45$. wext, at daci§iam atag $§§ it is flatexminefi



Samsung Ex. 1220 p. 1216

vw3mu%m

whether a Sfifik or scan hutkmn has baan activatmfi my whathar &

$&St statian mammry smanning huttwn baa fifiéfl activatafl, if the

gawk ax saan batman was aat:vatad, ths xa2eiva§ ramains tufiaé $3

fine §ra$ant.nhann$l. If, h$w3ver% aha best statinn mamfiry fiuttmn

wag amtivatefi; the mhanaal is imaéeé inta a tuning iist slang

wikh itg 83 via xmeg $53. it ix aatmrm$mea at fiamifiiun $ua§ 464

%i?}x§.%’§1§‘1€2é1:’ tjha «amtirsa Mi hami 3mg mzan gcxanmazii. Ifi nan; tfia

gxacafiuxe raturms ta gtep §§2. If an, the §t§fi§$R$ having tha

§raatg$t vaiuas mi SS axe a$$acia&a& with the memwry hmttans via

skay éfifi.

Th§ fiawahart af Fig. 2? ix far an AM:receivax having

a aingle tamer and a fiisylay, guch as $95?
mi iigtemahie

atatiamg. it ia very muah tug sam& a§ the flnwchaxfi wf Fig. 2%

exwagfi far fine faliawing. ‘fix fiemisian stay #58, a amterminatian

is mafia am :6 wn&tnax a givan tima Eika 33 samanfia hag transyirafi

$imma tha laat activatian mi aha éiagfiay yafraéh bnttmn,

the naxt 1istamab&e statéan an tka tuninqjfiifiglay ififit is tunefl

ix anfi tha au§i$ tmnafl wn via &fi&p $?m¢ Tha remeivar~thgn anfierx

a 5tate 3A in which tha atafiifin i$ msn;tnred as shawn hy fiha

flawafiart af Fig. 2?A. in Fig¢ £?&, a gample at the $3 i5 taken

after a brief fialay via stay §?1, anfi the $3 inaimater of the

t&nad én channel is updataé via afiay £33. The fitfififififi is

eantinumufily r&paatefi. Rwtuxning new ts fiig. 3?, 3ta§ éfifi‘

incinfies a ai§p1ay refxash huttan rathar than a bgsfi statimn

mammxy huttnn. Xn$t&a& of axsmciatimg tha fitrnnger listanahla

gtatians with a few mfimary huttnns, as in sta§ aéa ef ?i§. $6,

the éiaplay amfi is rairashea with $11 1i$§flfl&b1E $tatian5 ané

?fi

Xf nmfip

e
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témiaé ££§$§:.m2t:*t;:i‘I£e: si§3.'°:&:.1 strarxgtm \.r:i.a gtag aim. int‘ at. ci.3..«?amm‘s':.i

fieciaiwn fit&p 4?£ it is aaterminefi that a aeax or gnaw butten.mas

bean aazivatafi, tha naxfi listanafiia atatian an tag tuning gist,

anfi kenca in the fiim§&ay éfifi, is tumeé in amfi its aufiim tunafi an

via Step é?§. Tha system than &mté¥$ 5 $tat& Bk ix whimh the

signal atrength is mmnitarafi. if at flecisiun $te§ $?§ it £5

fietarminafi that aha fiiapiay rafrash huttmn was activatafi, tha

again is turn&fl~9n.an§ khan the $y§tam pr¢cea§§ ta the manitaring

atatm 33.

Far simwiicity sf gxplanatiun the systems éaacribefi in

‘thifi a§p1imatisn have nafi §pamifical1y hfififi dassrihaé as having

hath best.stati¢n mammry buttmn$ anfi a aisylay, hmwever aygtams

fiagignéfi in accuréanme with thig invmntien may incorparata hath

af thase §&fiture$.

TT

Fig. 38 ia a flawchaxt far the m§a£atian ef tha

&ist&ming tunar 38% in a anal tfinar systfim inmmrpaxatimg tha

inventiwm. Whfin a Qfififl actumtaa a seek at fican hufifian, tfia aufiim

i$ turfiafi mff via $te§ 435, and the ngxt listanahla mhanngl an

the tuniuggdisplfiy ligt flavfilayefi by a aaanngr tuner 3&6 is tunafi

in ané the auéiu turnafi an via stay 482. fhw ahannal is than

msnitaxed in a-atata SA aa iiluatrataa in Fig. g?Ae

Fig. 29 is a flmwahaxt far the Susana: tufiar ifié ufi a

auai tangy aw tuning system inc0rymr&ting tam invfintian.

&efrashing the tnnax;&i$§1ay ligt may ha flame whanaver éeairefii

§ac&u&a fihfi saanfiar tuu&r 13% is nut §rmvi§ing aha aufiim gignaxi
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and wunifi ncrmaiiy pracaafi an a cantifiumus basis. when tha

rafirash prwcafiura as initiate& via atart stay éfifi, tag sama

eyxacafiura ig f¢11mwafi.as inaimataé hy gtaps &§fi*R Qfié, $§E, £$E*

anfi §?§, Rné fiacisian $te§$ afia anfi $64, af Fig. 2?; axmagt that

fitay éfifi‘ dams net sgamify turning a§£‘tha aadio $imce thia is

3 scafinar tuner whiah wmuld nut nuzmally hava a eennawtimn ta the

aufiia uutgut. After fihfi gm band fias been scafinafi‘£mr liwtenahfia

gtafiians and tha diaglay 313 has baan :afxashm&, the §rmaafinre

rmtuxna via §te§ £35 in start stay £34‘

%

Tha fiallmwing a$§itianai yraaeduras ara infiicatafi by

ghantnm blacks in Fig. Efié In stag @333 a mare §tah3a infiimatimn

may ha mafia mi the signal strength mi the atatians shcwn in the

fii$p3ay by avaraging a numher cf S$ aamp1e§ as, for &xam§ia, in

Fig. 158. $tey £§$ infiicatea fihat atrsngax lfistanahla sfiatiams

are iaadea intm mamaxy‘1mcatimn5 assmmistafi with mhfinnal Gr

‘mamfiry huttmns¢ anfi‘th& diagimy n§data&.t¢ skew fihfi bnttan nmmber

aaamciafied with a garticnlafi statimm as wiii ha fiififimfifififi in

cmflnactiwn wit§ ?ig¢ 32¢ Efiag £$$ than ualls for indiaam$n§ in

tha §is§l&y wnafiker tha $3 af a chafing} ia inurfiasing my

fia¢raa$inq §n a manaar illnstratefi in Fig. 15%.

Thare arg a aumher uf wayg in which pfirtinant data Gan

he shmwn an a fiisgiay, anfi it i§ tnsught ta be wali within the
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fiflbfififlfl

skfill af tksa$ in the fiisgiay art ta §avi$$ magma Eur farming the

:§.i:.%§la}*s ta: tam xiasm-.’ms2.:i...

Em tha éisylay i11ustrata§ in Fig. $3, tha Qfiflfiflflifi

having listanabke statiana are infiimated hy vaxfiima; Rimes 4§§

at tha frfiquahmy mf the ahannfil, far exampla. wha mumbar mf

iistenamlm gtatiams wiil waxy a$§an§ing ugan tfia aefisitivity mi,

the tmnax. The haight mf a iine is gragartianal ta the sigma:

$tran§fi§, 3$, mi the statimn, anfi the atatimn baimg ié$tenefi ta

sunk afi tha mum at i§$.§Mhz {m&§ahwrtz)3 is éiffarantiatafi fixum

tha atherM$tati¢ns in any suitabkfi mannfir anah as; Ear wxamglag

by its haing pu1§ate§ an ax mff at by a different calar.

fitaticna whisk kave cmasifierable naisa may fig infiimatefi by a

fia$hed vertiual iina ¢§& er fiifferentiatad in sama mthar way.

RES éata infiimating the type nf grugramming fer each Eistanahla

atatimn may fia fierivad by the §¢ann§ng tuner 1&6 as in Fig. Efifi

anfi @i$§1&yQ&, ste§ 2&8, far axamfila, xy placing emfiefi infiiéag

in ciralgg é§3 aw fime taps mi tha Rings fififi. Fer axampia,

statimns hraafica$&$ng news, waathfir, ax s§srfi$ caula hfive cafias

cf NS H3 at S, réagaativaly, inaicatefi in assmciation with ERE

stati§n’$ imfiicatgr haw efifi. E33 aata yertinemt ta the tunafi in

statian c&n ha éerivefi fig at §t$§ 21$ mf ?ig. 12 ax gtay &?§ wf

Fig. § anfi ahawn $3 at §§5 in fina amp semtisn, $né yea; timg Rfifi

data may ha $hmun in the hfltt%m $ectimn éfifi. A menu systam, such

as fifiat fiesaribafi $uhseqment1y in Fig. ES; cmmlfi ha ugefi ta

aelecfi the typeg cfi RQS data in ha dispxayed, e.g. ta §i§p1ay

infiiwafiars jug: far statimna brmadmasting the news anfi apwrts,

my p§xhmps just statians b:ma§:a$tin§ iazfis fitfie §h& Wafifl fiyfitfim

81
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aeuxfi ba mmntreliafl §y 5tana§r§ kaybsayfi mammamisms as infiiaatwfi

by itam $2 ax F&§. 1, er manlfi hfi mnntxailefi my aither a tauah

anfixy sy&tam.nr vmime rasyanae syxfiem fifi fiasnrifiafi by ¥i§.'39 ta
ha fliaaugaaé Eater. in a wimilar vain, s&at&¢n imfiicatcxg mania

he fiiwpiayafi mfiiy far sta%§on5 mf the se1amt&fi.ty§e$ mi gyugram

mafiariai basafi ugafi tha R35 digital aata tramsmittefl %y aaah

atatimn.

Fig. ama illmstrates the radim amaunar anfi fiisplay

gyfitafi wmrking in cmnjmnatimn with raaim §a§ing sewviaea

bxaadmasting énn mammermial rafiia statimna v$a Scfi or E§$

guhmarriars, $m whimh tha flats saream infiicatafi b§ 43$ caxrias

aha kwging mefisage.

Fig. 338 illustratas an aitexnative fiisgiay mafia fiat

fiisplayfing listanahie stat£ans kreaficaafiing a aeiemtafi type wf

grmgram matariai basefi ugmn the R33 fiigital aafia nrasficast by

each statimn.

In ?ig. 313 a hsrizwntal iine 53$ illufitrates tha

afifiustabla tfire5haifi vaime uf S5. Mshannala having 1es5ar'$$ ihan

tha thrafihaia vaiua manamt 3% tunafi in. $3 infiiaataé fit fifl? tha

warming: line far zfia xtfitimm tuned in is in fiha farm mi a hslimw

ramtangla that i& wi&er than tam ether varticai linas, anfl aha

éagrem ta which it i$ filleé in frmm tha battamg a$ at §§$g may

ra§rasant itg 53* An finlaxgefi viaw is §r&s¢nta§.&3 infiimatafl at

fififi. vaxiwus firaguencias mf th& banfl may ha snawm as at fififi ané

t%a fraqufinfiy cf the statimn tumafi in, §B8§.may axsa be shmwu.

in tfie lnwar ynrtiam $19, diapiay infmxmatiwn-afi tn the va1ne$

m£.§$, N3 3?? and Q? m&y ha ghawn. & Cmlar.mm&a m&y ba uma§‘tQ



Samsung Ex. 1220 p. 1221

—..»... M%,..............-,»»»-»~x-u«.n\\..u........

wa§mNmm wanwmmmw

§.m::§i§:ate: ~§:§>.:e; :23? cf the tuned in. <s.tat.i.::=..rx, as inziirstsizavxnfi M: 51.1.

mha fiiagiay may §§$a indicate that a $t&tian is drifting in

aucaxfianaa with stag 1?? $f Fig. Q by} far examgie, aiggiaying

tha wmrfis “mrift§n§“ ar $imi§a$ nmt&timn at th& aita cf 511.

whan a atatién exhihitfi virfiually an naisa aa fiatarminafi via

fia¢i$inn sta§ 133 in Fi§£ ?, a mnfl 19, a $§a¢ia3 in§icatian3 such

aa a graan amlar 9: 3 fialifi infiiwatar line, can be mafia at the

varfiical SS iina far that statifin.

in Fig. 32, &he nmmbars af aha mammry butteng 513 arm

fimrmefl at fihfi varfiicax Rina re§resantin§ tha SS ef a iiatanable

atatien, Fax axamgiag tha st&tiun to whixh tha reaaivar i5 tmnfifi

£3 tha aha marr§s§an&in§ ta tha mamnry buttmn M3.

Fig. 333 iiimstratas a fiigplay whiuh uti1iaas szatifln

infiisatur bars farmea as upwarfi pminti&g axrawa 51% my amwnwaxfi

§@intin§ arrawfi 515 ta amnate gtatimns that ara inmreasimg af

éaareaaimg in SS amcmrding ta ateys 2&4 my 25% ef ?i§. lfifl

Fig. 33 iiiugtratas fiispiayg sf iistenmble Stafiiflhfi im

hut& éhfi FM afifi Ax kan&$¢

Fig. 3% filxuatrafias annth&z'way at flasignatimg channeis

with listenahla statiana alang with thaix values af $$. ingtegd

cf vartima; ;in¢$g $§mt$ nf Eight having a brightna$S sr calar

yrmportimmai ta 8% are fmxmaé.

in ?ig. 35, fiha iines are fmrmefi by an $63, where&s

Qthar yartimns at tha disyiay may have mean printafi on the

radim’s facaplata, The height mi tha linas an $h& new at thafir

hrignfimess can infiicate tha value of SS.
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F§§. 38 il3fi$tr&t&$ a fiisgiay mama tnafi may he hxaught

ay an tha fiisplay 4% sf Fig» 1 my fiegxaasing the manu key sf th$

kayhaarfi £3. A auxsmr, infiicatfing which item of thé manuéwiil

ha activatefi, $5 inéicataé by an astarisk *. Wham the W i$

a§yaaite ymwsaax, afi image like fig. 3; ifi é§$§&aye§ withmat the

‘ valnas sf 33, N, &?T Efifi Q¥, hut they can ha di$§iaya§ §f aha %

fia mavafi fiawm mna line. If tha * is appnaita filntffiman; Fig. 3?

ix disgiayafl in whiah plots af SS, w and £3? ara mafia ma time

qaas um. ?rmm Fig. 3? £t saw hm swan that thara i$ a marrfiiatian

hatw%an K anfi SSV fine actual vaiuag mi fifi, N5 gym anfi Q? ara

gwaaantefi in sfiguemme afi the imwex iaft, anfi thfi height cf 3

iighfiefi arfia 5&5 at the right murraspmnds ta SS, as Elsa Shawn

an Fig. 31. in adfiiticn, th$ quaiity famtmr Q? $3 iméicatmfi in

guriyt at th& lswar righfi. Eaiiaw is shawn as being fiisglayafix

In a mmimr &is§iay, tha actuax cmimr nanlé, be in§ima&e&.

?wggRing fiha Emtar Ray cauaea Fig. 33 ta ha disglayed alternately

wfith ?ig. 3? sa as ta pravant statistiws mfi a tuned in gtatimn

sumh 33 fihe average values mi S$( fl ana AFT, their rasgeativa

kmws anfi highs, aha thair ranges.

§.2>.~3M»a_sr§_§;...f:*;r3....§3e.,%:¥r,r,.“§.r’£,*‘.>:§._..‘.¥...s,::{’.:.....‘5.‘

Fig“ 3% illustrateg a &i$§l&y ficreen whimh is

$ensitiz$fi he fingarfiig tmumh, using wtanfiaréiy avaiiabl&

§rnfi&mtsg amd arranged gawk thatéfimumhing the area an the fiisylay

‘whfira 3 stati@n*s infiicatar bar is dis§1ayefi‘wil1 cauaa tha tnnmr

tn tuna immadiately tn that atatianc Tmuéh anfiry finput fisvicas

are available frmm many manufiamturars, anfi am tha myarafiian be
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agsmribafi in §an&ra1 harms; as faklawss but will net he flascrihafi

in fiataii. Qua afiaméarfi agyrmaah km knack entry éevimaa, as

iilQ$fi¥fit%fi in Fig. 3%, $5 ta apgly a téumh aansitigaa

€ran$§ar&mt glata 51$, Qammanly call&é a tauah gcraang an tug Qf

the fiispiay 3&2. ?ha taumh $afisitiza§ glate $18 is assuciatafi

with ingnt transiatian ¢§rauitry §2§5 tygiaaliy fiupglimfi by the

sama manuiamturar that 5u§§1i&s the taman fiafifiifiififlfi gzata, wkiah

ragmivea th& fietamtafi tauan inta an xwy cmwrfiinate. Qha xwy

aamrfiinate flata i$ mafia avaiiabie ta tha CP§ 13$ vi& stanfiaxfi

harfiwara ané fififtware intaxfacing ‘techniqueg. Tha smftware

fiasigner afi aha aystam eraates a translatiau table what munvarts

fifia Evy fiflfitdififlflfifi inta tha frequency mf the gtatian bging

fifispiayefl at &h& saleatad fiifié. The c§u 198 tngn wmmifi nsa

sfiamdarfi grmcaéures far tuning tn.that statimn.

Fig. 3§ a§$¢ i&in$trate$ am aitarnativa vmiwe xefipmnfie

tmfiimg arrangemant in whiah & wdcraghane $23 acce§t§ agaken

ecmmanfls, w§iah ara %xams3at$§ imam ma$hina‘unfler5tanfiabL&.format

by ‘Etna ingzsut ’§C£X‘i&I1S3§.<'3zt‘«~‘§.&23s’2 umit f.E§i2*,, flnfl arm tizezn §s'u;>g.s}.i§':<:i tat: {SP1}

1&3 far awtinn.

&lthaugh variau$ amhafiimantg sf the invantiah héva baan

xhmwm anfi fiascribafi harain, they ar& mat meant to he limiting.

These af skill in tha art may racmgnize mmfiifiaatimns tn tmesa

embmdimantss which mafiifimatifina are meant ta ks cnverad by the

spirit an& saage sf the fi§§$fifiE§ ciaims.
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§§§gT§§ figfigmefi 3g:

1. A tuning system far a radia rmaeiver‘mem§xi$im§:

maanfi for fieriving Eignalfi inéiaative mf 1i$tana§la

§%a$i§n3 im a'han§;

means rea§un$ive ta said signals £mx'§rmfiucing displays

at resyective lenatimnfi mf listfinfihla $tatiuns in tna hfififi; and

means far tuning thé radia xecaiver ta a aaleatafi mne

e§ flh& &is§1ay§& ata&imns.

2. & taming aystam afi sat Earth in claim 1, wharefin sa$fi

mgang fax deriving sign&3s in&ic$tiva uf iiatanahfie atations

iflfil&§&$§

maan$ far mnntrmiiimg saifi tuning syxtam am that ii‘

tmnaa im the ¢hanna1§ 3f the hané in se§uance;

means fur yrmviafing at iamst axe sf SS. {si§nal

§trangtm;, fl {nmi$e§ anfl av? {autamatia fina tuning} signgls far

$aah ahanmei; amfi

meana raaymnafiva &s said 334 Q ana A§T gignaim far

fiariving fiha gignais infiiaativs cf 3i5ten&h1e statiana in tha

bané.

3. A fiuning system aa set farth.in miaim is wharein gaifi

tuning sywtsw further cmmgrisesz

3 $cann&§ tuner imclnding gaifl mmams fur fiariving

inflifiative cf li§t$n&b1e statimns in § band;
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a liataning Emma? whiwh ifl¢§u§$§ said maans.fmr taming

the xafiia raaaivar ta a selaetaé mag mi tfie §i$§1Ry&fi $tatiu&$;

mnfi means fmr fiumtrsiiing saifi wcanner tun$r as fihat it

repmtitivmly swans nma mkanneis of aha banfi in sfiquansa.

%+ 3. tuning fiyatem ax $Rfi imrth §n ulaim 2, ‘furthfir<

aQm§ri$1ng:

msans far mmfiifying maid diggkaya as that they

illustrate tha Efi efi aaah §istenah1e statima.

S. R naming systam as sat fmrtn in Claim 3. fiurthax

mamprifiingz

maanfi far mmdifyimg saifi disgiayfi sa that they

i§ln$%rat& tha R 35 e&ch 1i5tmnm§la atafiiwm.

a. A. tuning systam» as ‘act fortk in cxaim

mnmpri$ing:

maan$ far éeréving item saifi 33, N anfi AF? wignaia a

measnra Q? {quality iactur} af the ggality cf aaah iigtanabia

uh$nna1§ anfi

meang far mafiifiying‘ saia fiisgfiaya sa that they

iiluatrata the Q? cf each iigtwnabla $tatian¢

?. A tuning sygtem as s&t fmrth in alaim 2, wharain §a§fi

means reaymnaive tn at iaast awa_cf 331$ $5, N anfi AV? sigmais

f$r fiariving si§ma1$ mi ligtenabla fitfitiamfi fig

afijuatahia hy tha iiatanar.
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3. R. tuningé ayfitam as get fmrth in eiaam 3; further

aamyxiaing:

maflns far &arivin§‘&igimal aata hr¢afica§t.fiy a mhannaig

maan$ fur §ra$anting §&ifi fiigita§.fiata an tha aiaglay

fiv A awning aystem ag sat fcrth in claim 2, fiurthar

¢wm§xi$ing:

3 anitiaafi cantxwlier‘ mamas far prmviding § SP3

inantral prwcasfiing u§it§ ffimatian, a ?$L {ghasa luck xaa§}
fanwticn, an ant {ana3cg~tnwfiigita3§ functiagk ané a flisgiay

mantra} funetian.

19¢ A rafiio as set fmrth in claim 23 fmrthar cmmprisimgs

means far éwriving tne r&nga$ mf $3 in twa grmu§s ufh

fiamyies, the samplafi §&ifiQ auah that tha gffaut of artifacts an

their avarage fig xafimaefig amé

means far indiaating thafi a atatian i$ mat a raliafiie

smmrma sf afw rafaxanaa vuitaga, ifi tha rangem éiffar ky mare

than B §iV&fi ggxmemtage.

1:. & twning syfitam as xat farth in claim 3, whara:n saié

maang far tnnimg the radia rgmaiver ta m aalaatafi mma cf aha

&i$§1ay&fi.$tat§an$ may be affwctefi by tmuahing saifi di5§iay maana

ax tha xasgactiva &is§Eayed imcatian sf the sefiactgfi atatien.
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$2» & tuning syatfim as sat.fmrth in claim 2; wharain s&ifi

&$am$ far fifiming tha rafiim rameiv&r ta 3 aalemmaa she nf $§$

&i$§3ayafi $tati¢fl$ may ha a§£e:tafl.§y spakan a§mmanas~

E3. & tuning ayatmm 33 am: fmxth in aiaim a, wharain aaifl

maan$ fin: fleriving $igna3a inflicative Qfi listenabfie gtatimns is

ra$§Qnsiv& ta QF.

34. A tuning eygtam ax 3a: faxtm in ulaim 133 wharain $aid

m&an§ far fiariving signals imfiicafiiva mf iistanahla statimns

baiag xasymn$iva ta Q? is adfiustahke by the xistgnaz.

15. k tuning system as fiat farth in slain 1%; wherein the

saié a§jus&ab1a maans imcxafias a switmh.

1&5 A taming system 3% set farth in ciaim lé, wherein tug

$aifi.afljustabie maana inclufias a fiisglay af a mama a§ saiactabkg

anmiaas‘

1?. A tuning aystem as sat fmrth in mxaim ?, wherein gaifi

afifiufitabig manna finciudes a switah+

1%. A tuning aygtem as s&fi {myth in aiaim ?, wharain 331$

a§ju5tah1e meang includeg 3 fiifiplay fif a menu sf seiegtahie

chuisas.
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3%. 3 tuning system as get fux$h~in claim 3§ wharain gaia

fiigitai aata inmiuags tha ty§a nf yrmgram matarial my sthar

ifiantifying imfmrmatimn haing braaaaaxt an a c%anne1, amfi $aia

taning ayatem fuxth%r imaiuaga mean§ fer yreggntimg an indicatar

re§res&ntin§ saifi ifi&ntifying infmrmatimn mm the fiiaylay means

in an a$$a¢i&t$va mannax with said éisglaya at ragpaativa

lnmatimna mi the kimtanahla statimna in tha xand.

2%» A tuning syatam as set ferth in agaim $9, fwrthmr

mam¥ri$ing:

manna for aeiemting whimh ty§as sf saifi identifying

infmrmatimn in&imatars may ha prasentafi; and

wherein 533$ means fin: tuning the radio racaiuer tn 3

amxeatefi mug Qf tha dispiayefi statians is ragtriatafi fig tunimg

ta stanians asamaiatafi with said aelemfiwfi type$ mf saifi

ififintifying infiwrmatimn.

23. A tuning system as get faxth in claim 1%, whsrain aaié

maanfi far tuning fine rafiim rameiver ta & seleutefi 93% mi the

&i$§1&yad statimns is cmntrslied by tuumhing saié &is§iay maan$

at aha resgamtiva di$§&ayad lacatiam cf said agsmciataé

fidamtifying imfmrmatiun inaicatmy far the salaatgfi stafiiena

22. A flaming sy$tem as aefi fmrth in ciaim 19¢ wherein saifi

mean5 far tuning aha rafiim raceiv§x'tQ a aaleutefi an& of statians\

as$smiata& with asfiiapiayad idantifying infarmativn infiiaatmr'may

ha affamtaé by spakan msmmanfis.



Samsung Ex. 1220 p. 1229

%V$§&$§§ §C?fi§§@$fi$

23* A tuning system as aat fmrth ifi ckaim 23: Whfiffiifi fifiifi

means far galaating which typea sf ifiaatifying infmrmatinn that

m§y ha §ra$ent&§ $5 a fiisylayad mama cf smfiactahla mhmiaas»

2%. 5 tuning system as set fartn in aiaim 234 wharain aha

ifiantifying infmrmatian mi the.$e1eata§ tygea i5,§is§1ayefi, anfi

infiimatars far nfifiar iiaianable stat§ans are nm$}&i$§iay&d+

3%. A.tuning systam a$ $at.£arth in alaim 33, wheraim‘saifi

gelamtiwg wf tygefi af ié&nt§fying informatimn fram said manu man

be aff&¢tQfi by tmuahing the fiisglay mfians at the ioeatiwn mf tha

smlatetazzfi chm ima .

Efi. & tuning aystem as fiat Earth in“a§aim 23, wharain safifi

saiaating sf tyyas af ifianfiifying infawmation frcm saifi mama can

bfi affected kg sgokan cummanfi$‘

2?. & tuning ayatam as Sat fimxth in «lain 2&5 wharein §fi$

ifientifyimg infmrmation fif Ehfi selectefi ty§a5 is greaentaé in a

m$mu sf fialaatabia mhmi¢e$.

2%. Q tuning gystem as sat fiarth in claiw 9: wh&yein 5aifi

unitizeé aantrmllér means inciuaas an RES irafiia fiata fiystemfi

daacdar funmtimn.

sat fmrth in maaim 3! §urth&r
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mfians Efir fiaxiving fiigitai.§ata1§xaafiaa5t by a mhanmai,

fine §§g;ta1 fiata inmimfi£ng_rad§a paging §at&;

maans far $a1ecting'¥adim gaging mafiés fram saifi ra&$a

§ag§ng &ata ta mmnitnr;

maams far manitarimg Efiflfiififlfl hrmafiaagting rafi£m‘§&§ing

cnfias;

maafis fa:*§rasantin§‘fiha«fiigitax §ata.accamganyifig saifi

galaatafi raflim gaging cmdaa am the fiiaplay meang wnan vne cf xaifi

saxamtaé xa§i¢ pg§ing ccfias is reaaiveds amfi

maans ta aiart tfia liatansx when fine sf aaifi saleatafi

rafiim paging cmfiea is recaivefi.

3%. a. flaming systaxs as set fiarth :3 smlaém *3, further

cnmyrigings

maans.fmr*&etarmining firum $3 {$i§na1 $&ram§th} sigmais

for tha iiatemabka statimng an sucwessiva smanfi af the mama by

tag scanner tuner, whather th$ $3 far mach iistenahla gtatimn is

iharaasing ax &earaasimg: ana

meanfi -ras§mn$iva ta said fietermining m&an$, far

mmfiifyimg the @is§lays far the Eiatanahla chamnelg am mg as

indiaata wh$ther thair Sfi ifi insrgaging at d§craa$ing.

31. k tunin§T systess as sat Earth .in claixz 34 .fnrther

aamyrisfing:

a umitizad tunar stage cmmgrising bmfih tha lissenimg

tuner smaga anfi tha scanner tuner $taga.
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33. £ tuning" my$t§ms as set. ferth in €§&i3: 3, furthar

m§mgris£ng:

a unitizmi Z5? {:§.;nta:e:mmiiat:a £.regx:sse:*s2:y;$ ’s%:as_:§£§ ::t;=::?i§:§"iSi2§§

hmfih a listening tummy X? staga and 3 sa&nn§$ tuna: RF stagax

33. A fiuning sygtam a§ fiat fmrth in ciaim L, wharein saifi

maans far taming tha raaim reaaivar ta 3 saiactafi mam af tha

fiisgkayafi statimnfi may ha affeataéhhy tauchifig saifi §is§1ay means

at aha raspestive fiiaplayefl lacatimn af tha salemtefi atatian.

3%? a tuning system as sat farth in miaim 1; wnareim saifi

maanfi far tuning tha rafiim rmaeiver fim'a $a1amtaa ane sf Eha

&is§1aye§ statians may he effacted my spakan mmmmanas.

35. A tuning syfitem inc1u&ing:

means far gravifiing a vnitaga rapraaanting 3

ckaractaxiafiim 3% the remaytian far aacm efiannex tumafi ta;

an intagxatimm at ffixtar wiramit including a ca§&citmr

mmugiafi ta §ai& vmitaga; anfi

maan$ far mamantariiy chaxging saifi capacitar ta a

mantra: value when thm systaw ngaratas ta tun& fxnm a fixst

ahanfisz ha a sacmnd channago

36. & tuning system ax safi fsrth in ckmim 3%, fnrtnar

camprifiings
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magma fax deriving aha qr mere §amp1a$ of tha vmltaga

an gaié c&pacitax aftax said mamanmary £fi&rg§mg fiflfi hafera saifi

ca§a£itar mamamaa fuiiy mhargafig amfl

maans far éefiermining.§£§:mhaxacteristic i§ aame§tahE$

§y camgaring fiha valae bf aha aamplm ax tha average at mu1ti§&a

$am§l£a with tha vu1t&ge that wumlfi ha acrasa fine ma§a¢itmr at

tfié tifie cf the $am§l&$ if a ve£taga carrasggnfiing ta a limit fax

iha aharaatariatim wgra agyliafi tfi tha intagvatian my fiitar

aixauitx

3?. A raéim imclufiimgt

means fax ayyzying a vnltage ta a magacitar

amrrespcnding ta a characterigtic af signais recaivad in a

mhsxmai;

maama far mbtaining aampies mi tha va1ta§& acrnas tha

mapanitmr at fififih timefi &hat tna affaaa mf artifac£s an thfl

§vmra§& Vaiua af 535$ samyifis ifi rafiumefig anfi

mman5‘£mr fiariving amid avaxaga value»

33. R.ra§ia a5 $at farth in $&a§m 3?‘ whfirain thé vaitage

acrmss fihe cagacitox repxés@nt$ Signal strength {$3}.

39. A raéia as sat fmrth in claim 3?, wnarain the vafitagm

fimxasg th& aapaaitar mwrrasysmfis ta 3 nni$e {N} sigmalo
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éfip & rafiia as sat farth in Cxaim 3?, wharéin ta& vmitaga

an tam n&pacitmr marrasgunfis ta autamatée fiina tuning {RFT3; fihfi

~ tha aétifamt is tha affect af audia frgqmamaiaa.

éi. fin § xaflim ramaiver tha: gupgiiaa at laast nae cf

$&gnal gtrength {$33, mmise {R3, and amt§matic fine tangy {&§T§

signais $5 asfiafiiataa nayacfitmrs, rasgaafiivfiky; flax intagxatien

my fiitering mi saifi aignais, $&ifi capacitmrs haing mwnngatafi in

a mixauit with respective xmsi$t¢rs sw as an hava prefiatarminafl

ra$§e&tive nkarging tima mwnstanta§ aygaratus imr §$riving tfia

fiinai intagratad at iilterefi values cmm§rising:

means far iufiiaazing the timea at which the charging

mi gaié capasitmrs fiegins;

maaus 59$ abtaining samyla vmitagea amrnas tha

reggeative aagaciters at given timas afitar the ting whwn aharging

begins anfl hafmra the aa§amitwrs are fully chgrgafig and

means fax grucmsaing aha gampla vu1tag&s 59 as he

ahtafin via extragclatian im&imatimn§ cf tum vaitagaa that waulfi

ayyaar an tha mapaaitQr5 when thay axe fmily chargad.

éz. a system far aatarmining wnafihax fihfi gignals raaeivafl

hy an FM rmemiver aye unlistanabla, afimprisingz

means far fiariving 3 §&f$r$fiC& vaiue af an autnmatic

finm tuning {&?T§ fiignal af $ iistanable gignal;

&aans far flariving an AS? s:gna1 pradunefi by anmthar

statian aignal:
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m&ans far finding the awsoiute diffiaranca hetwgem h§a

£¥? aignal mf tfi&.}istanam}a signal, anfi the §F?‘prm§m£ed by fiaifi

anather statiwn signaks ané

means far iflahtifying tha anmthar atatian fiignax as

h$im§ un3iat&mah§a if sa$é absaluta fiifffirenga axaaeés a

yxafiatarminad ammunt.

43. A methmd far finfiing a channal having 3 value cf AF?

th$t. can ha uaafl as a rafaranca valae in iflentifying the

lifitenaaility at mhannais in $3 FM xaceiver in$1u&in§ Q fiuner,

Whfirfiifi S5 ffiignal strEn§th§, & §nuisa3 anfi &F? {autamatic fine

taming} vu1tage£ are graaucaa an respastiva C£§$¢ifiQ§$§

cam§vi$img the stegx mi: ‘

tuning Ema tuner ta 3 mhannal is tha hawfi;

miamying aha vaitaggx aarcss tha aapanitmra ts nfiutral

vaiuaa 9: wmltage;

un¢lam§in§ aha aayamitmrg;

mbtaining 3 fifirat graug afi gamylas cf tha vmltagfi an

aaah aagaaiter and ea3au1atin§ their ras§ective avmrages;

rejewting a channel fa: which the avexagg vaitaga af

the SE sampxes is iesa than a given thrashnid or tum avaraga sf

the fi s&m§ias is graater tfian 3 givan limit my the average cf tfie

&FT sam§l&$ iiea mutsiaa a rang$ cf vaiaegg

tuning in tfia next chafing: anfi rapaating the §rc¢efiura

if t&e m&anme1 is rmimatafig

m&taining aemana and thirfi gtaugfi uf sampies uf SS; 8

amfi AFw;
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caiamlfiting tbs valtaga avera§&$ gf each mf the semana

anfi thirfi graug af sam§iag afi 35, R anfi $?T, xaapaativ@ly;

fiefiarminimg tag veitage range$ mf the aamgias mf.$$ in

éfiflh fif saifl sficmnfi anfi thiré gxmugsg ama

amcepting a ahannai fer tha §uxpsae af previd&n§ a

xefarmnaa vaiua of AFT, ifi th& vmltaga avwrages cf saié $§c§mfl

anfl thirfi grauya af gs samyfies are both graatar than a

graaatarmined thraahalé valua, fihe voltage rangas sf SS vaiuax

nfi the sampxas in saifi sacmnd amfi thixd grmu§s ara within 3 givan

garcantaga mf aawh miner, the vmitage avaragas sf the aamplas uf

fl far finth grmugs axa iass than a given 1imi& and the éi£fazenm&

between the voltaga averagas sf the AFT $am§1aa cf bath grmu§a

ix E$$% fihan a givam veltaga, whisk ix i&ssgthan saifi gfivfin value

with which th$ §ir$t grmup fif A?T samplas £3 mmmpara§¢

as. & mathafi far finfiing a mhmnnei having $ value as A?T_

that man he ufififi as 3 ra§&rmn¢e valua ma sat farth in cfiaim $3,

wharain the sacmnfi am& thirfi‘grmugs fi§ samgias ara uhtainad fram

‘tha fitrangast atatiam by the aaflitimn cf thfi fnilwwing 5ta§a

print an ahtaining tha $acmnd anfi fihird grmups sf samples:

racorfiing 3 ahannal in mmmary along with the averaga

vu:tag& sf it$ SS gamples if in ig net rfijéfitafi;

mnfiukinq tn see if all channfiis sf the hanfi ngve &een

auhfiactad ta thm pxmaefiuxag

tuning tn the channaa having a $tatima with th&

grmatasfi average vaztage mfi the SS samplefig aha
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tuning am tha ahannai with aha next graatast awfiraga

vgxtaga af tha $$ aampieg aafi ra§a&§ing tha §rsae§ura ii tha

mhannax ia not ammaytafi.

$5. A methafi wherein the ¥&f$r&RG$ vaiua mi AF? ifi

-&etermim&§ hy fine $ta§$ inciufiinq:

Qhtaining'an infiicafiimn af the amhiant tampwraturwg ané

&ariving tkm refaranae valae 3% 3?? item a tahie mfi

tamyeraturafi ané muxrms§améin§ vaxues cf &F?;

4%. R matmafi far identifying a fihannai having a listenabie

afiatieh in an ?fi reaeiver fiaving uapacitors that ar$ afiargad hy

vmltaggfi in its tuna: far 88 {sigma} strength}, R {neisa} and A??

{autamatia fina‘tmn§nq} thara fiaing rm$§a$tiv&<tim& aomstantg far

the ahaxqing Qf gash aayaaitorg cmmgrising the ste§5 mi:

grsvifiing a raferanca value mf &FT;

mamantari3y m1am§img saifi eagacitfirs far SS, 3 mnfl.&FT

ta xasgamfiiva mantra: vmitaga vafiuea at & mhanga in uhamnmlg

abtaiming the vaiua af a §ir$t qrumg af infiivfifiual

fiamplas ax fih& avaraga mi 3 first gtmug mf muitigia samylas mi

the vclfiaga af wash sf smifl sapamitnra as 39 ta a§tain an 35

average; an N avargga, anfi an AF? avarage;

mam§&ting thw mffsat ba§waan\ths rmfaranae value of AF?

aha tna gFT vague at avaragfiz ané

refiaating 3 channei aa mat having a listenahle atatian

if fiha SS valma at average ix Eass than a given thrashnlfi, tha

N waive my avmrage is greafifix than fl first limit: at itfi 3??

$8
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m§§$at‘ exmaafis a ~giv§n ramgag the. ram&§ning; emannals haing

&aw&§§efi ga liatanabla.

%?§ Va mwthaa far ifiemtiiyifig a mhanmal having a iistanahia

statimn in an‘F& racaivax having aagaaitmrx thaé arm mhargefi h

vaitagas in ififi tuna: fer SS gsignafi $tren§th§g § {nmisa} anfi 3??

ifiutamatic fina tunin§3 thar& baing ragpaatfiva ting aanfitanms far

t&$ Qharging mi gash aagaaitarg momprising thfi stfipg sf:

grmviding a-rafsranca value mi &F?;

mfimfintarily mlawpimg aaifi mayamitars far S$, R and &F?

ta respective nautrai valtage vaiuas at a a§angm in chanmalg

ebtaining the vaiua af a first gragp cf im&iv$fiua1

$am§3a5 fir the avaraga sf a ffirst grmuy Qf multipla ssmplas afi

tha vmltage af aamh Qfi saifi aayaaiturs SQ as tn nhtaim an S3

avgraga, an § avarage, mnfi an A?T average;

cumguting the Gfffiat hetwaan4t§e‘referen¢a valmg mf AF?

anfl tha &FT value at avarage; and

rajaating §:c§anna1 §$ nat.havimg a listanahla Qtatiun

if tha $3 waive at avaragfi is EESQ thfin a givan threshmlfl, tfie

R value at av&rage £5 graxtar than a first limit, my its §FT

offxat axwwads a givan ramgé, fine remaining wmannela baing

aaaegtafi as pmtentiaily l£5t&nable¢

£8. TR methmfi aa sat furth in claim ¢?; wharain an amcaptafi

¢hannal. i$ ifianfiifiaé ‘as vary listenabla if itg N ‘vfiima or

avaraga is hakaw a 5gcan§ limit that 13 Rags aham aaifi first
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Mlimit fin a$ ta infiimate that it has virtually mm flGi$By tha

ramaining mhanmais haing accagtaé ag §nt@ntiai§y iiatanabla.

£9. A mathmfi as $at Earth in ciaim Qfi, whareim a channei

that ha$ mafia acaaytefi a$ §wtenti&1ly 1i$tenab1e iw acaegteé mg

iigtanahie by:

fibtaining the avaxage mf a saamnfi grmuy sf §&m§las mf

fiha vmitage mi a&¢h mi saifi a$§aaitmx$ fie aa ta mfitaim a gaamnfi

33 awerageé a xammné E avaraga, ané a aacamd AFT avaragag

ammyuting aha A$? sffsat between the rafexemma vakua

cf £?? ané the aacaufi AF? avar§g&; ana

ifientifying aaifl.¢hanna1 a$‘hav$ng a 1i5tana§1a statinn

if tha samnnfi $3 avaxage is graat$r than a thrashalé value, the

fiamanfi N avaraga is Rags tfiam a thirfi iimfit, an@ the AFT affaat

gags than a givam vultaga, t§e remaining ahanneis haing ra§scte§*

SQ. A methma &s sfit fartk in ciaim £?, wn&rain a ahamnal

fihat §R§ haan acmegtafi as yatanfiiaily iistanable is fimcagtefi a$

listanafila by:

nhtaining fihe average mf & seemmé graug mi gamplaa mi

tha vaitaga wf &aah mf saia aapaaitmrs aw ag ta w$tain a saamnfi

$S &vara§e, a sacmnfi fi avarageg an& a aacand A¥T avaxaga;

mcmguting the AFT mff$e§ katwaeu th$ rafarance valua

mi AFT and the secenfi AFT av&raga;

mntaéning aha guaxity famtar, QF, fiar a given channal

that was rejectafi in saia ancmpting stay; anfi
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acmeyting saia ckannai if it has a quaiity famtar

graatar thaw a graéetarmingd V&iu@, tkg ramaining channels being

r&ja¢ta&¢

5%. A mathmfl as sat fmrth in eiaim 4? wherain 3 ehannel

i&emt$§ie§ as unlistamamla thar&im is rawsxamina§ by:

fietarmining if ita iaantifiiaatian as un1ist&nahla was

mnly due tn nmisa;

taking amath&r aam§;a af fine vsltage an the 3 aapaafitmr

if %§i$ £5 tha aagaz aha

ifiantifying tha ahannal as using Eiatanahie if tha

valtaga af this 133% sampia is mat graater than it wnm1é_ba at

tha tims cf fiaifi anatmax sampia if the signal far X were at its

maximum vaiua.

$3. A mathafi aa gat fuxth in ciaim é?, further a@m§ria$ng‘

aha gtag mf:

sstcsgatpixug time garcaazsaduree an an £1-c‘:a‘.:a;.>\§:;§2ci aharafiéal iii? $ s3§':~ia}€

ar £c&n huttmn has heam activatafi.

S3. A mathsfl 3% get fimrth in aiaim 4?, further wemprising

the stgps mi:

recerfling any chamfiai a¢ca§tafi in saifi acca§ting st&§

almng with its gveragas mi 83 am& N aamplas mi aha fixat gram§;

rfiyaating fina pramafiure until aki cnannala sf the hanfl

hawa baam anaiyfimdg and
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xafregmimg a fiisgkay with ranarfiefi mhannals anfi thair

£e$§$$t3va averagea af vmltnga tram tha 33 anfi § na§&citmr$ if

&~&i§p1ay rafr&S§ h&ttmn fig ammivatafi.

aa. & mfiafiwfi as set Earth in alaim 4? wharain $ai§ &is§lay

rafrfishing ifi affeatafi if thm aystem 35 R Scanner tuna: Qfi a fiual

tnnar systam¢

53. R mathmfi as fifit fmrfih in Glaim é?, wharein flag

raferanca vaiua mi &FT ia detarmined hy thy $§%§$ including:

ahtainimg an in&i&atimm af tbs amaiemt tamparatura; anfi

§ex$vim§ the refaranaa vaiufi of &?T from a table sf

tamyeraturax amfi carrfisyanding vaiuag Qf &??.

fifi. A mfithcd as aat fgrth in mlafim 4?, wherein tha

rafaranma vaiua mi &FT ifi furahar fiateymimad hy the $t$§$

in¢3u§ing:

&:3$3’§:£3.:‘L:t3$.m;§ an imsiimastimn »::w.:‘E. the »2s‘:ss.‘ta:i<im‘3:; t:£‘1’‘.3‘>1‘.§;£SIS2’i:‘§'7§2.‘J~.Ei2l‘‘!;.°£ ;

dexiwing an afljustmafit Vazua wf AFT frum a tawie sf

tgm§arafiura$ gum ucrr$s§amaing valueg mi R??; anfi

adfiing th& afijustmant vaiua mi AF? frmm the referan$e

valua at AF? ta arrive at an afifiufiteé r&faramce vglma sf &FT.

3?. A methwfi a$ set Earth in slain %?, whfiraim tha firxt

nuisa iimit is a§ju$tafi by tfia stegs inmiufiings

chtaining an infiiaatian mf tha«ambismt tamyeratmxag and
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mhanging tha naiae iimitx by a garcammage in a tghls

afi t$m§aratnr$$ and cmrrespunfiing §arc&nta§&s.

38. A wa%ha§‘as»a£t Earth fin claim é?, wharain fiha $$

thrashuifi is‘aa§usted by tha $§$§S imc1uflin§:

ehtaining an infiiaatian mi tha ambiamt’fi$m§&r&tur$; aha

$§Rfi§iR§ the $3 $h§$ShQlfi$ by a parcantaga in 3 table

mf temperaauraw aafi emrraspmnéing paraantagas.

53. K mathad as fiat fimmfik in aiaim ¢?{ wharfiin saifi fir$t

Rfii§% limifi is the valtaga that wauifl a§§aar an axe fl cagacitur

ifi at tha tima af th$ first graug of samyles if the charging vmitage \

i5 fiatarminafi by $t§p§ £na1u§img:

siamfiing an antenna af 3 rmc$ivar ta gr§un§;

s§m§&ing thm vmltaga sa:as$ the auiaa fl&§§Gi$flr at a

given yaint flaring its wharging;

mhfiaimimg an avarag$ af any samglmgg

muitigiyimg the avaraga by a factmr gnmfi ax ta attain

tha fmlly chargafi voitaga af tha moi$& cayasitur;

obtaining the difffiranaa bfitwaafi tma fully chargad

vmitage anfi thm hagaiina lava} far nuiae ef fins raaeivar &e$i§n;
anfi

afiflimg tha §iff$§®fiC& ta th& basekina iavel ts §erive

th& uharging vmltage.

89. A mathofl ag set fmrth in alfiim a?, further Cflm§?i§ifig

tfia ste§s cf:



Samsung Ex. 1220 p. 1242

wzn 33§J€§$*m<S ~ ‘2=‘c':‘:€ss%2ss»s;mié&‘?

‘rammrfiimg awueyteé channals an a tun§ng iistg

rayeating th& prumadure haginning wifih the step af

Mmnmantgriiy clamping tha cayamitnrs tn neut§a1‘ve1t&gaaMunti& $13

' mhanmals cf tma fiand §ave hash gubfiactafi to the grnmefiurag ané

reageatively as§§§iaa3n§ tha channgls having the

iargaafi avaraga values mi S3 with mammxy buttans if a twat

fitatiofi memmry swanning batten has ba&m activat&§‘

$1. A mathmfi far ifiantifyinq channela in an FM fiana haviag

fitatiwng that axe iiatanabza an an FM.raceiv&r having 35 {signal

atxan§th3, § inaisa} amd &F? §§utamat&c fina tuning} capamitors,

reagectively, on whimh $3. E 333 AAFT 'va1tages are jgxsfiucéfi

camgrising the $ta§$ of:

§rmvi&ing a raf&ranea va1ue.nf AF§;

mgmentasily ciam§ing* sgia .ea§amifi¢rs ta xexymctiva

neutrai valuemg

ap§lying fiér a givsn fihmnnai the asacmiatad S8, w, anfi

&F? signa1s~ta safié aapacitmrg, r&s§amtiva§y;

taking 3 fiirst gran? afi awe ax wary gamplex sf tha

v§itagas«sf eamh sf fiaid S3, w and AFT xapamitars §e§era they ara

ffiliy chargafiy

wsmgutifig aha avarages cf the‘ aampies far gash

aayamfitarg

wamputing the AFT mffsat hatweam tha avaraga vaiua mf

A?T aamglas an§ the rafarancm value:

idantifying a channel as am: fiavin§ a .ii$tama$ia

channel if it faila ta meat givan critaria far tfifi &F? nffset,

1fi§
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anfi fur tha averagafi mf aha aamglmg far the $5 anfi K ca§a¢$tars;

i§ent$fying ané raaarfiing in memury ax vary Eixtanahle

tfimsa af tha yamaining mhannfils havm virtualifi fia naige an the

fiasis mf thfi av&xa§a af fiha samplaa fif the K aayaaitarg

rayéating th$ gracafiure until ali mhannexs mf a band

hava hean analyafiag

iaamfiifying as uniifitemahle ehannals a&jacant to a

nhamnal that has nmfi bean ifiantifiefi ma mat having a listanakla

fitatian ii tfia as af math $3 iag$ than a givan §ermafitage fif tha

SS sf thm mhamnai ta whisk thay are aflfiaaant;

tuning ta each af the rgmaining mhannal$ nut. yafi

ifiantifiefi as vary iigtanahle or uniistfinahle, gash im saquenma

until ali mi tha remaining mhannels have neen anaiymefig

whiia tuaafi ta mach mhannai, making a fiammnfi grmug mi

$am§1&s af tha vmktagas wf the 53, n anfi AF? cayacitmrfig

aamgmtimg tha ra§pa¢tiva averagas af the gagmnfi grmny

afi $am§i&$;

finmguting xha nfifsat mf tha avaxaga nf tke &¥? xamyleg

frcm the raiaramma value uf 33?: anfi

iéantifyimg a channal as having R liatanablm statiun

if it §a$a&s mrifiaria a$_tn tam &?T sffsen and th& averagas af

tha aeamnd graups of the 88 amé N samglas.

$2. R mathmfi as get farth in aiaim £1, furtfiax camyrising

aha $ta§$ mi:

cmmputing tha flanges far the saumn& set mi 5am§1a§ afi

$3 and E;
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mampntifig a quafiitg faster QF; anfi

§:»::3€:s§;:‘.§:i.:1§‘§ an zzhamneai aw .‘:mvi.ng ea 1.i§ts.~v.:;ai>3..ea mzmzian if

the Q? 8Qa&l$ ax excaaés a given vfi§ua.

$3. R.mefihud far ragidly idantifying uhamnels mi an FM band

having iigtenahlé siatians wn & rauaivar pravifiing 33 {5igfl&}

strangtfigg N inmisafie aha AFT €autmmatia fina taming} vm1tag$s

an rmagactiva capamitara, mamyriging aha ataya mfir

yrmvfifiing a referfinua vmltaga mi §?T;

mmmantariiy alamging the cagacitmtfi ta nautral

va§taga$;

agglyimg fax a given mhannel asseciatéfi SS; E3 anfi RF?

signals ta aaifi mapasitars, res§aatiVa1y:

abtaining tha averagag cf a firgt grmup af nae mr:more

&am§1as mf aach af the 533 x and AF? va3tages:

aamputiag aha §ff$$t hwtwean tfie avaraga mi the &??_

aamyias fram aha refiarenma valua sf &??;

rafiamting an aha fiawia uf aha avaragas Qf SS anfi § amfi

tha $3? afifisat amt meating fixst cxitaxia thcae mhafifiels nmfi

h&Vifi§ a $tatinn.tkat is avfin marginaliy listemablag

r&§$atim§ the prmafififira haginnimg with tag s&m§&ing

untii all ghannais cf the fianfi have baan analyaefig

ifientifyimg tfia nanwxajectefi mhannaifi as baing vary

li$tanab1a if th&y have virtually ma maise;

cbtaining tug averages at 3 sacanfi greug mi $amg1e$ cf

aaah afi the $S31fi ané AFT vaitaqmg far the ehanmels &h&t.hava mat

hweu rafiamtafi Gr idantifi$& ag hging very listanablag

§§&
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s&m§1as wikh rasyamt ta Eha RF? raferenma vmltageg and

iflanfififiying a$ having at §$§5fi ma§§in§l1y ii$teaa&ia

3t&tiafi$ thaaa mfianngis fiaving S3 and x averaqefi anfi an RF?

aifisat tk$t:mamt aecmnfl criteria.

64¢ A mmthafi far ragiéiy idantifiying tug lixtanafiility mi

ahannais 1% an F3 bamfi anmpriximg the $ta§$ mf:~

rajaafiing channeia that are claariy fifit iiafienableg

analyzing’ the remaining channeaias tit? zinizzmtiffg thass-ea tizat

awe vgry 1i§tEfl&%§&3 ané

analyzing tha ramaining qhannalfi ta figs if tkey axa at

3&&5£ maxgimally ii5t$nab§e.

$3» In a tanifig fiysfiam fax a xamaivfir in whiuh &hanne§$ uf

a ham& are ifientifiafi as Eisfiwnabla or umli$tamabls.hy uamparimg

tfia strfingtn nf tha ffl¢$$VEfi si§na3 with 3 threfihwid vaiug anfi

whexaim 3 mityfhighway driving awitch :3 prmvidmdg the matfimfi Qfi

nmmyxising tha\sta§$ af:

fiafiarmifiing whathar fiaifi awitch is in the city my fin

thm highway gasitiwng ané

setting tha fiignai strangth thrasfialfi ax a fiighar valmg

when saié switeh is in the highway guaitian than when ifi i& 3%

aha city yasitimne
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$§¢ &.w§thafi aa gar fnrtm ifi alaim $53 wharain tka swi§¢h

i$ a cifiyicamntry §wit&n, saifi mathmfi furthfir including the stay

fif3

satting aha aiqnml strength tmreshalfi at a lawer vaiua

wfi&n §ai& &witflh 1% in tha caufifiry pmsitimn than whfin ix is im

thg aity gmaitimn.

S?‘ En a taming sy$&am §mr a racaivar £n whiah mhamna1$ uf

a &&nfi axa i§ant&fie§ as Xistanahza my mniifitaaahla by ammyarimg

fiha qualifiy fiaatax with a minimum vaium and whexefin a

cifiyihighway flriving swikch is §rnvi&&&, the methafi aamprising

th% stays mi:

fifitfirmining whathmr the switak is in thaT city my

highway firiving paaifiiang anfi

aetking tha mimimum vaiue af aha quaiflfiy faatar at a

highax iavei whsn aha gwitmh :3 in fihe aighway pmsitiun fikan wnan

it £5 in tha nity gmsitima.

$3. & mathcfi as sat Swath in cxaim §?, wherain the switag

ix a wityfmamntry switch; anfi furthar inciufiing aha stay 0::

gatting tha minimum va3u$ sf tha guafiity faatar at a

lawfir lavai when saifi &witah is in the cuun€ry gmaitian than when

it 3% in thm city gms$ti&n¢

£3. §n a twnimg system that rapaatadiy 5uan$ tke ahanmeis

in a b&n§ aha xdantifies them in aaah scan 33 %aing iiatenabie

if they mawm myifiaria incluéfing Signai 5trangxh§ a méfihafi mi

RS8
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\imfl$aatin§ aha anannals that $ra iistenahla mamprifiing the §ta§s
mi:

fiariving ‘av&ra§§$ af tha aigna: '§trangt§ mf gawk

listenahia mhannel an a surrant scan with its gignal stxmngth in

afi ieaat ane’p:avinus scam, anfi

fwrmimg & d§sp1ay at ‘raa§amtiv& lncatimms af tha

avaraga signal gtrangth ufi fiha iistgnabia ahannaifi.

?fl¢ in a tuning syafiem that rggaatafily swans mhannaifi in

a wand amfi ifientifies them in eaak $man a5 haing listanahia if

thay have at leagt a givan quality faster, a makhmfi 3? indicating

tha ahamnala that are Xifitanabia mmmgrising aha fitwpx afs

deriving avaragas mi aha quaiity famtwr cfi aafih

lixtfinahlm channel on a warrant swan wifih its quaiity ffifififirfi an

at la&§€ ama yyaviams saan; an§

farming a diagiay af saifl averagag.

?1. & methafi fur ayarafiing a tmngr emmpxiwimg tha atayg mi:

tuning in the uhannaig mf a hanfi and dariving

inflicatimm$ aa tn which ara li$tanabi&;

farming in rgapnmge an gaié infiisatisng a dfisplay mf

ligtansbia mhannala;

tuning tha tuna: ta a fiesiraa chafing}:

§exie§ima1ly mmnitmring &ats that may he tranamittfifi

an that mhann&i in afifiitien t& an auaia yxsgram; and

farming saifi fiata in saié éispiay‘
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$29 R.matkufi mi m§ar$tian uf & reaaivarihaving a 3

tuna: and 3 swannar tuner cmm§xi5ing the steps mi:

xagaatafixy tuning saifi saanning tfimfir aarmsfi a band sf

channalag

grmvifiing firsfi infiiaatinms aa :5 which chanmelg ara

§i5t@n3k£e and smmanfi imdicatians as ta ckannaia that amntain

dafia diffaxant from tfie aufiim aignaly

farming a fiisykay im rasgmnse ta saifi fir$t infiiwatian

sf al} iistenabla ahannalsg

fawning a fiisylay $3 raggunse ta said secmufi

.inéis&tinns iiiastratimg fins cantsnt tharmafg

tuning saifi li$tening tangy he a fiesirafi anamnslg aha

farming a éigglay for this mhannei sf flata raceivgfi

§hera$n in afifiitimn ta aha audia infmrmatiam.

?3. A tuning aygtem cmmgrifiingg

3 tunar;

maan$ fiat $uc¢e&$iva1y tuning saia tuner ta wank

mhann&1 in a banfi;

said tuner having maans far prmviflfing vuitages

finéicativa mi tbs .reaegti5n ugkaractaristiag Gf tha raaeiv§&

signal af tha channal ts wfiiah it i§ tunad;

m&ams rasganaive he saié vmltagas fax indiaating tfie

channels fikat axa un1ist&nab1e; and

means fur ifiantifyifig which Df thesa athar channels axe

v$ry iisfienabla.
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?§. X“ a tuning systam §mr_a racaivar aha: fidanfiifiaa

mhannal$ cf a banfi as &aing listamahla ur'anli$tanfihle an a hafiis

inclaaing a naise iimit; a.m§t§ufi fimr a fie$§ving‘voltaga fiax sa§$

nmiaa iimim mmmgri$ing tha st&§$ 0::

tunimg fihfi ranaivar acras$ thm hanfi ané racmr§in§ a

vmltags cmrreapanfiing ta the neisa level cf each caannal;

fiatarmining whimh mhanmal is nmisiagtg ama

fieriving the value mfi tha maisa limit frum the naism

vaimaga far fiha ma§aiast cnamnal.

?8. in a tuning sy£n&m for 3 ramaivmr tfiat ifimntiféaa

mhannelfi af 3 hamfl ax baimg lixtenabia my uniiatanabia by

anmyarifig naiae vvltaga built mg an 3 nmiga mapacitmr at eauh

channal ahanga with a nmisa limit voitaga, a methmd far deriving

a nmifie limit vaktaga mmmyrigingéthfi gtags flf;

miamping tha antanna af aha xauaivax ta graumfig

samgiing thfi vmltaga as:a$s tha mmisa mapaaitmr hefura

it im fuliy chargad;

mwfiainimg am avarage of tha $am§ia$:

muitiglying thm avarage by a factor aumh as am &tfi&in

tha value Of vmltage tha Eagaaitar will fiave wfien iuliy ahargefi;

yrsvifiing a valtage anrrasyunding ta aha hmaeiina lava:

mi nmisa far the ramaiver;

cfitaining tha fiifferanca batwaan the fiuiiy chargafi

vaxfiaga ana aha vuifiaga carreaganaing in baaa3ina nnigeg and

adfiing the fiifiarenma tm th& valtaga far the ha$a1ina

naise sa $3 hm grmvifia tha nuise limit vmihage.

ill
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?$+ En a tnnifig $y$t§m where ahannfixs ara ifimatifiad aa

bming .’:\.;i«.a<:anéa}:s§.a my 3§?.\3.i»$‘§:@§‘§§§}3.€! am thaw hmsis <>:tf.*c:m*s aiifixarancséa

h$§waan their Afifi wm1$a§& 33$ a rafarance RF? vaitagwg a methafi

far Einfiing a raferanne AX? vm1tage.mnmprising fiha stepa afz

tuning tha ayfitam $flffi$$ & bang mfi ahannals;

finéing the §fir&fi§$St nhafimgig anfi

aging aha &?§ vultaga mi the atxangaat chann&;_&$ tha

raiaranca 3?? vaitfigm,

??. In & tuaiug $y$tam whmxfi cfiamnals are ifiamtfifiafi as

33 §&i§g lifiteuahie or unlistanablm mn thé hasis mi aka fififfarenaa

hatwaan thair A?§ vmktage anfi § refarenme RF? vmitaga, a.mathua

fgr finfifimg a refwrenaa AF? valtage fiamgrising fiha $ta§$ af:

tuning the system acrass a nanfi uf ghfinnalsg

fimfiing a vary iistenablaéchannalg ané

aging t§e.&F? valfiaga af aaifi vary listanabla chafing}

as thfi rafarenae AF? vmitagae

3%. in a fiual tunar raéin system, a methoa cf baiancing fihe

‘measuraments gf as {aégnak strength} ané N {naise§ hatween tha

twa tuners, smmyxising tum atapa sf:

§&li§rating A?¥ with bath tunar§ ugmn ymwar up;

subtxacting ths $5 m&a$ur%m§nt cf the aaiibratimn

gtatinn ma§& hy the first tuner frsm the SS meafiuremant cf tha

caiibraaian statimn mafia by thg semsnfi tuuar ta arrivm at an $3

baiancimg factmr;


