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a$§&mta af the invamfiiam, wharain the SS t&re$he1fi, tha iimit mf

N &m& tha maximum vmiuas af A?w tmwaré whiah tha wayaaitmrfi ara

cangifiarafi ta ha xagywmtivaiyémharging axa afijuétaa in aaamrfianca

with the ambient tamgaratura within tha rafiia.

?he"assumg§ iimit value far naisé can fiE$& fig gat at

the ve3tage grmfiucefi amrmas the N capaaitar when aha nmisiagt

channel is tunafi in,

Anmthar way ta aat tag aasmma& Eimit vaiua far nafiae

is ta maaxura the vaitaga aaxagfi tha fi capaaitmréwhan tha amtanna

mf fihe rafiim is awnnaatefi ta §$mund‘

in Afi remeivfirs, tuning stmgfi anTa mhannal wh$n the

valtaga aarnas a thraahmld ca§a£itnr &xaa&d$ 3 givan value. Ema

vsitmga an this magaaitmr is aerived fram a airamit measurifig tna

E? amylitude anfi the signal atrangtfi indicatefi hy an kfifi airemit

ihaving fiiter‘ magamiters. Fa$tar mgeratimn £3 attainefi by

3haxging'tha tkxaahaifi magamifiar and aagamitmra t§at ara ufififi in.

fine kfifi mirauit fin mantra: va;ua$ at mamh mhannei-ahanga.

viw

Variaus ambmaiments af tha inventimn are ghmwn anfl

fiafimxihaé hérain with raiaxamca ta the firawings, in whimh iika

itama EKR i&@nti§iefi.hy fiha fiama raferenme fieaigmatiam, wharein:

Figx 3 3haw$ the ba§i¢ cnmymnent$ mf a $ifi§iQ tunfir FE

xeaeivar imcaxpmrating thig £nvantimn including thm nircuits far

alamging the 5&3 H and $?T sa§as$tQxs;
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Fig. 1% is a -xcfiamatim fiiaqxam afi a airmuit flax

cmmvfirting tfia fiiifarfintial vultaga an taa AFT $a§anitmr am a

umigslar vmltaga far a§g:iuatinn hm ths fiifiitai 1@§i¢ fiiffiuiks;

Fig. 2 iilustrates tha hagim atags sf an infitiaiizatian

yrmcedura fafi sgiaating a statimn that grmvifimg a rafarenca an

nmmin&1 value Qf.&F?;

Fig. 2A illusirataa tha gampiing graaafiura afi thig

invantimn;

Fig. 2% désmri§a$ S grsmafinrm fsx balangimg the SS anfi

R measuramants hatwfien tunara im 3 fiual tuner $yst&m¢

Fig. 3 is a gragh §l1u$trating aha a§p1ic&t;an afi tha

axtrfiyakatimm tamhnigua$ mf this inventiam ta thg nmixa limit

n$a& in tka §artimn cf the fgawahart mi Fig. 2 that i$ éasignaé

tn saieat tha $trmngasfi $ta%inn;

fiigx & is 3 gragh iliustxating the a§§1iuatiwn nf the

extxagmiatinn taehmiqua$ ef this invantiam tn the nmiga limit

mama in tha gmrfiinm afi th& flawchart mf Pig, 3 that makag a f&na1

ahank an the Suitahiiity mfi aha atrmngefit statimn a&:e¢tea in tha

fiirst part af tha fixawahart of Fig 2;

Fig. 5 §$ a fiawchart af fiha prmcafiurfi for $e}acting

a sfiatimn that is tn §rmvifla tha rafaranua vaima af aF? if 3
imitializatimn

givan amaunt 3: time hag elapsad sinme the

graaafiura iliustratefi in Fig. 3;

Fig. fi ia a s§im§1ifiafi fluwchart illustrating the

myaratimn in accardamea with the imvantian mf a aingla tunar ya

xacaivar having:na fii$pl&y my mamary huttgnfi;
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Fig. ? ia a fiawcharfi far the m§&ra§iam mi a $ingie

annex ?fi reaaivar ‘having mamory xuttmns hut um fii$p1ay1 af

liatanahza ¢h&nma3s;

fifig. ?& is fifi aiternativa a1gmr§thm iwr uga in Fig. ?

in aliminatifig a statian bacauga of naisa;

Fig° S is a flawahaxt illmfitrating ageratien in

a¢aur&anQ& with tfii$ invant&mn af a simgla tuner Ffi racaiver in

whiwh listauahla ahannala ara fiisylayedg I

?ig. § is a fimwmhart i3&u§trating aha way in whiah tha

atatimm tuna& in by an Fm ramaivwr fig mfimitareag

is 1% aFig. zfiwwmhara il1u$tratin§ fine fiuai gafia

nyaratiwm nf an ER receiver in aacmraanaa with thig invemtiam;

an ?fi remeivax?ig. 11 is a black diagrkm mi

incax§mratin§ a listaming tuner Rafi a 5canning tuner in

aaamrfianae with this inventimn;

?i§. X3 is a flawahart mi th&«a§aratimn mfi a li$tanimg

ifiner in 3 twa tunar fiiwylay $y$t&m cf this inventimn;

fimwchart fiat tha aalinration of‘ aFig. 13 :is_»"» ac

raferenme RF? .hy a listanimg tuna: mi 3 tum tuna$' éisglay

Syfitam;

Fig. 1£ i§lu$tr&te$ fine geqaanea af the varimua

fiswaharts usefl by a aéanning tunar;

Fig. 15 ig a flmwchart mi the m§§§atian mi a scanning

tunar in a twm tanar §i$y1ay $y$tem cf this invantiang

?i§. 15A 15 a flawafiart mf the data mmniiaring aymle

nf tfia aaanning tuner at a tww tuna: di$play $ystem;

M '0'!
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Fig. ififi is a fimwmhart far tha averaging 9% the S3 amd

Q? fin fiige 1§ ta $§m§ansata far mamantaxy $igma1 v§ri&tiQn$;

Figo &SC is a Eimwmhart far fiatarminiag whathar sigma}

strangth mf 3 statian is inaraaaing at fiearaafiinq;

Fig1 1% is a £lmwchaxt far ‘tha aaiihraticn wf a

rafaxanee &F§ in tfia saanning tunar af a twa tuner fiis§iay

sygtamg

Fig. 3? ig a sckamatiw fiiagram mf 3 uirmuit fur sensing

temparafiureg

fiigx 13 is a table af valuas ta ha usad in mmnmectimn

with Fig. 1%.

Figsc i§ anfl ISA axa resgeative fiawcharts fimm

caiibxating‘ a xafaranma A?Tg fiha Sfi tfirashmid, anfi tha N

r&§£ctimn limit in xaaynmse ta tamgaratmrag

Fig; 33 is a flmwahart far aha cafiibratium mf a naisa

rafimatimn iimit baaefi fin aha na§$ie$& channel;

31g. 21 15 a $mhemati¢‘.$iagram mi 3 c§r&uit1 far

ciamging aha anaenna an gxaund 39 aa ts a§t&in a maasnra mi

receiver ganaratefi nai$&;

Fig. 32 is a flmwéhart far aaiibrafiing 3 nmiga iimit
frmm tfia maasuramant attaina& in the aixauit af Fig. 21;

Figs, 33 anfi 2% are aahematic fiiagrama iiiusfiratfing

cmmnawtians far ammmarcialiy availéblfi mam§anant§ mf a singia

tunar FR raceivar ifi acaurfianae with this inventiam;

is a black éiaqram af an AM raéim utiiizing

this invantian;
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Fig. 3& is a filmwahart far the mgaratimn in aamardanwa

with khis inventimm af an xx radim having a singia fimner anfi ma

&i$§1ay;

fiiggiayg

Eig. 2?& is a fiswehart far mmnitaring tha fiignag sf

an ax gtatimn and u§&atin§ fihe di§§iay;

Fig. 28 is a fiiawchart mi the a§arat&mn in aafimrfianaa

é with thig invantiam efi the iigtenimg tune: in a final finner 3%

rafiim having a aiggiay cf li$ten&hia statiams;

Fig? 2% is a flmwmkart cf the mparatimn in aacarfianse

wifih this invwmtinn mi the fiaanning tuna? in 3 fimai tamer &M

sy$&am having a fiisglay ai kistaaable atatimng;

5 ?ig. 3% iliugtratas a fiiaglay sf listenabla atatiung

imcluaing RES fiafia;

Eig. 33$‘ iliastrates an alternative éisglay mi

gigtanakia $t&tiuns bymafiaasting 3 sgemific typa mf Rflfimvmfigfi
gragram matarial.

3 Fig. 333 iliustrataszan‘a1ternative $ty1$Am£ pxasanfiing

fitatiems kruaéaaatimg sgemifia ty§as sf ‘amfiwceéefi §rmgram
matexial.

fiigfi 31 i11ustrat$s a fii5piay afi iistenahia $tatisn$

with 5t&tisfiias far $, x, 3?? anfi Q? mi tunafi in $tatian$;
5

Eig. 32 iiinstratas 3 éisplay shaming tfia iistemable

statimm with tha numbars mi fine buttmns fur the fmur strangast

statiuns smawn at tha laaati$n$ for the xasgective statiam;

2'0 M?
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Fig, 33A illustratas R diggiay simiiar an Figw 32 with

infiicaturihars as upwarfi at fiawmwarfi yminting axrmws to indifiata

s§at&mn$ inmreasing mr fiamremafing in strangthg

Fig» 33 illustratag a §is§1ay ahnwimg listana§§e FM and

.&E atatimnag I

‘ fiig. 3% iilustrates a aigglay in whiah 1ist&nahle FM

aha £3 gtatimns are ifiemtifiiafi by fimtag

fiigi 35 iilugtratefi 3 fiisglay in which listemahifi 33

anfi.&x $tatiens are inéicata&‘hy §ars mf Lfiafsg

?ig. 35 i1§natrata$ 3 menu that may be §i5glay&&;

¥ig. 3? illustxatfis a fiiapiay mf graghimal infarmatimn

ralating tn a tunfifi in atatian:

Fig. 33 izluatxates a di§p1ay wf stat§st$as for a tuned

in statiwn; anfi

Fig. 3§ i&1u$trate$ 3 éisplay with tmmeh entry anfi

vaica ingut far ahanging atatimns+

§§§£§§§§m§§§§%§§2§ “ T55 E§V§fi§$Q§

Fig, 1 ahnwa the haaim elameuta af an FM rafiia having

a tuning $y$fi&m mf this imvantimn, an antenna 3 s&p§1ias R?

signals fin a tuna: fig which hy way mf &xam§£e may ha an ?E3u&§&&

tumar mafiula. A iaaai manillatmr ana mixar, nut shuwn, within

tha tuner % grmfiuaa an E? signal that is appiimfi tn a ghasa

lmckad lmag {§&L} fl via a lead S, ana thfi lmag gravifias a

mnrrautiwm veltaga via a laad is ta the tuner § 59 as ta cantrmx
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flaw fxaguanmy mi tha iémal msaéizator. whm §h&sa iamkafi 1ma§ may
by way.mf axamgla fia a §S~$§§?.

?fia E? fiignai grmfiuaafi by'£h@ tuhar %‘i$ fiififi 5ug§iiad

ta a maanfi 1? far §ravi§ing‘am§iifi¢atian as well as the limitimg

anfi éismriminating fumatians nasessary ta graduwa an.anéim sigma;
an an aut§ut laaé lé. in a§&£ti¢n ta an aufiio signal, the maans

$3 graviéaa at an eutgut 3% a as valtaga S$ aarreayanfiing ta tha

avarage ampiituée sf the 3? signal, anfi at an mutgnt 13 a an

valtaga fl aarresgmmfiing ta tha avexaga ampiituéé mf the naise.

A3 &F$ SC valtage :3 grwfiuwafi at an autgut am, an$ a xagulatefi
fie véltaga ix prmancafl a& an omtgut 3&1

£5 in the griwr art, the 3S, x and AF? va1tag$s at tha

autguta 1%, 13 anfi £6 &xa resgaativeiy apglfiaé ta mna sifia sf

aapmaitars §£, g$ an& 2%, tfie fithax sxfiea cf which are memnamtaé

ta grmunfiw bifimharge r$$istmr$ 33 anfi 32 are cmnmaatfié in ahunt

with Ema S3 an§ R cagamitara 2% and Efi, reggamtivalys gs thafi the

vmitages aarfiss t&am fuiimw tha vayiatiwns in SS and R,
respemtivaly.

Amfi as in tha ytiar avt, a ra$i$t$r 34 is grmvifiefi far

fifie AF? aa§aa£tmr E3 which ammvarts the.&F? éaviafiiom warrant Ea

intc a meaaurafiia valtage.m&a§ur&£ in rasgsafi tn the GS refarenee

vaitagw 22. ?he aamgiing teghniqne fiascrihed in this ap§1i¢atimm

allaws the ufia mf amalzer vaimas fur rafiiétar 34 and aagaaitmr

28 tkan in prfimr art fiésigna which ragulta in faatar shanngl
mhamges.

?he 5%, R and RF? Vflltagfifi ara amnneataa in the grim:

ax: ta har§1wire§ firiywlaval airauitfi which wiii aausw tha $yatem

2&3
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tn mmtfi at kygags a flhafiflfil fiuring tha fianing §rmmasa whfinavar

ana at maxa af tham is autsififi its pwe&a&ermin&d ras§&mtiva

limit. in this imwentian. hmwavér, thay aré mmmmaatfid tn an

$33lwgmfmwfiigitalmflanvartar mhiy 36, fiufih as an gflfl &fi&, tfiat

flarévaa digital samglas af the valfiagas unaax fifie mantra: af a
€Ffi 33 fiflfih as a 336. fiha t§fi 38 usaa image smm§1a$ ta iaantify

fiha vary liafianafifia amfi §istana§ia mhannels. $in&$ Ekfi AF?

valtage an tha ma§a$itmr 28 man be higher my lmwer than the 3S

rafgxanma valtaga 23, it is aaupiaé ts tha &DC aa$§ 3§ via a

éiffiermntiai am§1i£isr airmuit 4§‘whimh.a1sm inwargnratas a.1ava1

ahifting faature.

fine £33 33 ig cmntrmliaé by a keybuaxfl ax sa as ta

caxry Gut $aak and fifififi funatimns by a§eration an the yhasm

lmmkea lma§ $. when thaa& funatians are ¢arr&e& amt, it may be

ammtrm1&mé hy the C?fi 38 se as ta yruvida vert$aal barfi at mther

imfiinia mm 3 éigylfiy fiaviaz £4, at tha fr&quen&§e$ mi lifitfififiblfl

ané vary listenahlm $tati§ns, xa§xe$antimg t§sir.va2ua$ sf 3S.

fitker kwys an tha kaybaaxfi §rav$&& far sgleatimn 9% a menu an tha

difigifiy 4%, raaaanning is ifiemtify very list$nah§a ané

unxistemabia mhmnnaia anfi ugdata the fii$§1ay. anfi far changing

aha vaiuax mi s§§ma1 xtrangth and quaiity faatmr ta ha usefl in

the idantifiaat$an‘§rmee$$. in afiditian, a kfiy may fie pravidafi

far éhangimg tha minimum quality lava} anfi aignal wtrength in tha

ifientifimatfiém praca$$ fimpmndimg an whathar the radim 13 haimg

mperatafi in tha cmumtry my in 3 city.

in aacarfiance with mme afigamt mi thia invgnticfi, tha

fiyaafl wfith which any signgks in a mhannai mam he analyaefi far

33
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listeaahiiity is incraasafi by charggng as §i$c&arging tka SS,

Rmiga, and §?w wapamitmrg 2%, 263 anfi 3&1 raspactivalyg ta 3

neutra$ vaifia u$ing tran$i$tmr$ &&, $3; anfi $31 raspactiveiy, at

tke initiatian of each afianmei change by the C§fi‘3$. Tmwa$§ this

enfis tranfiistsrs £8 ané 43 are raspamtivaiy nonnectafi in fihunt

with the magasitaxs 3% and 26, and tranaifitmr 56 £3 a$nnactafi in

shufit with re$i§tmr 3%. %§en initiatinn nf a xaak my gcan

funatian at the keybaarfi $3, the gym 3% a§§l§es an anahling

vmitag& tn the §E& 6 ta aauae ii ta $im§iate a lmmai msaiilatmr

fraguamcy far the next ahénnalfi ana an enabling vcitaga an laafi

3§§ iw apgiiafi ta rasgectiva hasa aleatrafias sf trangistmrs éfi

and $8, anfi an anahling vcxtage an laaa 395* whisk ia invartad

anfi lavai shiftafi by inverter &S is ap§lied ta the bags af

tran$istar'SG, S3 33 kg aaufie mammntaxy ¢an&u¢tian mf aa¢h.. ?he

SS amfi fl aa§acitwr$ 24 aha 28 aka cmmyiataly fiismhargafi thraugh

tha main current gatks mf t$amsi$tars éfi and £3 an a saarca af

:ra§aranc$ yutantial, thia anfi aha &F§graumd in §xam§1a6

cagacitar 23 lg cnargma ta a grafiatarmined vmktage, eguivalamt

ta mare ayw currant$ thrangh tranaiwtmfi fifl. In this mamnfir,

aagaéitmrs 2% anfi Efi can ba quickly chargefi ta tha‘va}ues sf thm

$8 aufl fi vait§ges at tarmina15 1% amfi ifi, raayemtiveiy, without

waiting far tfiam ta éiacharga via thair rfiapeutiva fiixcharga

rasistnrg 33 an& 33. @ha &?? wmpacitar 28 ia ahaxgma ta tha

vaitaga at the taxminal 22 5a that 3a$a chargimg or fiixahaxging

1% requireé an a atatifitimal ba§i$.

Raxt» £5 a mamgarisan af tha aayacitar charge an&

§&$e§axg$ times in tha rafiia sy$§am fieswrihaé in‘?ig. 1 uging thfi

5.»? gas
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featuras 95 this imvantimn varsug the gang rafiia sygtam usimg tfia

manufactmrarvs asandarfi mircuitry. ?ha stamdara wircuitry fur

$3 cha£§$$ thraugh aa internal Laxasfi rasisiér af vsan intm a

cagauitmr {§%§ sf iag§, fig: a mharga fiima flflnfififififi Qf ?.8m$; aha

aquivniemt uirmuit hased am this inventimn ahaxga$ .a 2.23?

$a§aaitmr {sag thrmmgh fihe $ama fintfirnai ?$§fi resfistmr, amfi has

a charga tima munstant af 1°§?ma, whieh is a fivewfmld

imgruvamant. wha éischargs gath fiat 3S in the atanfiard flfifiigfi

£3 frmm magawitér gag; thrmugh xegiatfir {3G}, wkiah i5 sefi at

&§kfl. anfi raauitg in a fiimcharga tima aanatant af laamaw In the

circuit waged an this invantimn tha aa§aai&mr1{34} i$ ahsrtwd

diramtly to graun$.an ahannal mhangaé3.resu1t§§g in 3 nagiigififia
fiisckarge timfi { «lug 3, wha R airamit is gimiiariy §rrang§é.

in ‘the stanfiarfl cirmuit, E; ¢harga$ thraugh. an internal fikfl

register intm 3.3g? cagacitmr {B5} raaulting in a uharge ting

mnngtant af 1§.8msv Em tha aquivaient mircuifi haxafi an thig

inv&utian the aharga §aah is via aha gama intarna; aka xa$i§t&¥

intm iufi cayaaitmr §2&}, reaaxting in a fims shxrga tiwa amnfitfint

ané a fiwawfmxfi imprmv&mant.

cirmuit is fram capacitar {Ea} thraugh refiistmr {33§§ whimh ix

fiat at éfikfi, whichuwauid yielfi 3 fiisaharge time acnstanfi mi fifims

eX@e§t that the fii$&h&$§R ting emngtant is fiamimated by the fall

frwm the maximum vmltage mi .3? ta helmw tha ha:§~wixa§ trip

lava: mf .&v, anfi this ra$u3t$ in a éischarga tim$ manstant af

ifimsv Ag with tha S3 cirauit, in the N mircuit haaga an this

invantimn thm cagacifimr (3%; is shurtm&'§iramfi1y ta grannd an

mhawne3 mhangefi, xasuitiwg in & neg§i%ih1a aiacharga tima {<1ms;.

.-.‘ .‘-3 .c.
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wha stanaarfi fiaaigm AFT mirmuit ahargfis anfi fiigchargas mayaaitar

ififi} thx&mgh.ra$i$t@r {3$§. in tha wtanfiarfi fiasign reaigfiur {3§}

is 5&3 anfi magaaitax {ES§ ia EQF, resulting fi§.a ting canstamt

mi Efims far bath ckarging and fiigaharging. in tha equivaianfi

mixcuit hasefi an this invantfian the 3?? gharge yath ig thraugh

rafiifitnr {3§} fiefi 2¢?£n ta cagacifimr {Ra} set 4.?gF, resulting

in a ah&$§a tima cmnstanfi af 13,?m§ fiat a twawfald imprmvement;

aha &i$¢harga gath far ¢ap&¢itmr {E3}? meaning tam path.by whiah

the wagaaitur is's&t ta 3 neutral 1av&1 an channel ehangas,

fihfififis 3¢rm$§ rasistar {$4} anfi rasuit$ in a nag1igib1e.&isaharga

tima {films}. as i$ mhwimu$ frsm tha §hnv$, tha §EQG$fifiE&$ nf

thifi inv&ntimn af Qlamping the magacitmrs :9 a mantra; lava} an

éhannai cfiangas xesuit in rgfiiaalxy fa$ta$ cirauit éiacharga

tings. alfia, hawevex, thé Saar. that .sma1§ar registax aad

¢a§aci§ar mmmgwnants ara requixefi haeauga wf thfi gamgxinq ané

avexaging §raceaure$ afi this inv&nt$mn yasukta in fiasfier aharge

times a$ well; which is anat§&r factnr centributing ta the fast

tmn£ng spaed mi tfiis i&v$ntia&~

Raferenme is mafia ta Fig. 1A far 3 &e5cri§tian afi a

aixcuit that can he msefi far fine diffiarantiai AFT amgiifiar

mirfiuit 49. AF? vmltaga frmm the mutput 2% f1u$tuaaas'ahmv& anfi

heiaw the m§prmximate.cantar paint vakue afi the xegulatea vmita§e«

at tha eutgut 3?. Tha ragistwr 3% aanvarts the AFT curr&mt ta

a.maa$ur&b1a vaitaga, ana tagethér with cagaaitmr 28; determines

the a~c time ann$tant af th& 3?? c£rmuit. Tna 3?? vaitaga is

maagureé batwfien circuit Keafis 2% ané 23 via thair csnnauticng

ta fin myaratinnai amglififlr §§. which is arramg$§ ta maasgrfi tfie

33
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35

Wfi ;“.3§3‘€§:§"§“£a§ 3§“*£'.?'.§.°f'§,3”2'§3§4$3¥3~§§S?§".$‘

\‘§§,ffzEE‘§1“¢”.~?ni3& hatwean Mtha fiwsz vcaitagaa. Tim t:ee3c‘mim3s;‘£ 3&3 ia ~\‘:‘£33.‘:§321€&€3

‘via a ksuffeaxf a:::s;33;.;i‘¥§:i£a3t? £33 and ex $8 is: the i:w:ssr’§:vim3'

ingsélizz s;;>:2‘3 an apairafiiamafi em§<g.s3.4:¥.f.*(.s=,‘«3:* 2312,. aami 3‘: ressiataar 5:2 $.33

c:unnss:::.ts:=Az3. Ezxefizwasers £21322 zm2§;2i}.31_§is~==3:'*s tmizput am3‘;is1eve§r§ting inputa.

‘C£"§‘3.es te:m§3.n:a1‘E2 ix (:r:‘3m‘:s3:::‘t:s=3£i via as msssiaatmr 5% ‘ti: >::ms= mm-~

i:w'm*\::ir:g ingsm: 22:? the am;>3.if.is:«:§:r $2.. 31; :¢sasis.tr:m 3&3 is aims;

€:‘&3£’3¥‘£»?3«:'.‘3’§:£3‘:si frmss thee :‘3a>m~*:i.£1’%’&rtii.?%g input. mi‘ thfi aa::~‘.§:».:i£‘:§..e.=.x :33 ten thss

juncsticbrs 1:32? 32'fi§.§.‘§.S‘t2£)§3‘$ ‘N3 emszéi '32, that. are £:’~x‘.2€'u"3s3s{:‘%:xs%.£§ in

magma £2 paint ‘N m':‘ v:>;§.ta»~:3‘s2: “»*s anti gm:-z‘ms$§. ’.i°h::e. va.1ums wf the

rsasifitora “H3 arm ‘E3 33:23:32: rssuciz as. 42:: agssiy ax ;;srsas£a~é:.sax'mi.m2<a 1cse:>.=§i*s‘.;.5;‘va

iaiaés vcalizagm 3.5 v‘::.<1~*:;::s in ‘tiaig mafia, ta thsze m3n~«i:'svm:t::i.m3s inyut

(inf the am;:sf§:;.f.‘i.sse3:* 623. ‘mm \*<:e1ta:_~§e. sf azircmit lmasfi 33 man ha

s3si.’?.:hs;‘-ex’ ;m.a=i.tiv<a my n»sagativ»;=s with reasgxaizt ta fiha £3213 reafezmnsze

v»:2;&t:;as;;sa 32, but far reaassgang en? m3:n§>azt:$.h:i\13Lt:§r with ‘Ems: m2«€3—«-313$ 3%

which azxrgaamts ggxass-s3.*c.:‘iv<a %*€;>lta3z;§‘e:s, the aufigsut >:.a;:§‘ the egxmratirznaal

a.333};;z3,:3.\f.i.z3*: 6.3 is 3.;:2~.vs2.1 .sir:sia‘E‘%;efi mg-:maax°»:ii 33}; 215 v:a3.t:~;z via the ingam;

naming thrmugh rfi$i$tar 6a §a- that »zarc gr? warrant ix

r:&;;>3c*£m£ant&=r3 by the a:<sam‘:ee:r Qf the .3>J£:3{3*’§ tigrnazzxic range and an that

j§_:.¢<3$ts;i’§;t;iVe am": nag'at:i;vea v‘e:<3.*:,:ag—es in :rm~:§.2emt. 221:: the amt: .ra£‘»ss:m:enz::‘:ea

vaiitaga 3;‘: -can .§:=e.=. pzraperly maasuzrsaai by the .32.-‘M31 Thus, ax; 3.t:.<m§

aw “aha sum cut‘ the A55‘? ‘*e’~:t33..‘{°.Eiv§§£a at thezs tsarminal. 28 gzsiua rm

3;zm=sciast;s:x'min§:t3 gmzrs i.*§::l.V‘a hiazra vo3.ta:3’a 31$ tgreataxt. than “£21m araguisatesi

°m«3..i::-ages at: irsm £;=“s,.£§:.‘=3_‘::<‘£.‘,»“.¥i:i; 3:22,, the mstgsm’: stsf the amgtzlifimr $3 v3.3.1

aiways me gegitiva, amt: ‘fishes mm’:::°es.}. 1.s:evsssl. will be at 2.5 vs:s1‘i:::~s.

In txém fiuwazmarts ta axpiainea; ¢::e3:*i:a.:.§rx v§z3;tat§a=.§

kimifisz :;m:3. ‘ranges awe ir3<:i;ic:.2zt»~:e<$. lit is 1:0 km m'%cis3ex“.°;‘€~‘¥:£'.3£3£§ that

msay are just. ~axam;3.lea§s am} mafearé ta: prafarxafi vaL1u:§2s§ §7s:3::." tam:
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§W$§§$§EM §€fiWfi&Nfi$%

§artimu&ar‘r&caivar aampanaats mi ?igs. 33 anfi 26, mthax vaiuas

may bra usmti .

In Q§arat£n§ a tuning systam cf this invantimn, it is

aaaagsary ta finfi a nmm$mai at raferenca vaiua af A?w. fina way

kw am this 33" tm finfi a very listenafiia sfiatimn and usa its &?T

vaitaga as the A¥? naminal at raferanca vmitage. Such a statian

may hm fuund ax shcwn in She flgwmhart of Fig. 3. ?awer is

taxnfifi mm, gtay 3%, and at a stag 33 the nmmt xtatimn i$ tun&fi

in. ?ha 33, M ané AFT sayawitars 34, 25 ané 28 cf Fig. 1 arm

than mamantariiy mlamged Ea that they ara wharqefi to tha neutra3

vaitagas §revimR$ly &m$mrihaéx

The mgxfi gartiun mfi tha pracmaure imvslvma amligtanamla

gtatimn iésntifiieatian. Ag infiigateé at §t&p §$3 tha first atap

is tn cbtain tkfi vaiaas mi 3 firat grmug mi inaivifiuai sam§1e3

my tfia avarages mf a firat graup ufi mnltiggm sgmglas ef eaah mi

tag 35, X anfi £5? vaitages that are dévmicgefi an the c&@aaitwz$

Efi, 2% anfl 23 within a fgw miiiifiacanfifi {m5§ aftar tha a3amgin§

is ral$a£ad. fig way afi examyias the fir$§ grwu§ fiag five sampias

occurring within é ma.

an impartamt as§e¢t mi the inventicn i§ tha averaging

af multigie fiamyias ta ah&ain vaiuas $5 $3; fl and AF? tfiat are

usafi in tha tests m§ 3 S§&§ §2 that i§amtifia$ unligtanabia

channa1$¢ Fig. 3& illustrateg the $ampiing ané averaging §racE§s

a§4ag§iiad tn fine 3?? valtage an the ¢a§amitar 28. The vmitage

93 an the 3?? cayacitar 33 variag in amgkitufim, hut the avéraga

mi $am§l&s taken during a tima gariafi $5 is not affactaa by t&a

variatimnfi &s ahmwn by tfifi iina §?;“ Thi$ grosaéurm can re§u£ve
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3%

35

¥W§§W§®$ wcflmsmmmm

the AF warrant lavfii ta 3 gAm§$ +§~ a 3g&mp &EQ rmufiding &rrar,

éaganaing uyan tha number ax §am§1as takan anfi tha §§r§t§an uf

fihe tima pariafi during whimh they ara takafix $§Am§$ in thia

fia$i§n xayrasants a§prmximately BEGHE irgqmenay éeviatian mf aha

18.?fihz XE f&eqmanay¢ wfia avaragfi V§§&& §? i$ mnmp&rafi to the

flfl x&feran¢a_vmltaga $9 to arriva at the AFT aff$at valtage RE

ugaé £n Sfifififi $3” anfi 13% mi Figurs ? anfi aiaawhera. Althmagh

amt ixknstratafi, the aweragga cf tha sam§§e$ af tha vaktages

acrmga the $3 anfi N capa¢it&r$ 2% anfi 25 resgantivaly ara iags

affactaa by nuige and artifacts.

$h& fiiammné fiacisiun $te§ $3 cmmpares tug averagaa mf

tha 38, § amfi Afiw samyiea as mmmgaraé with re$gaative‘limifi$.

whe mv$r%ga fat tha 8S mapaaitmr Ea can be mmmgargé with tha

minimum at threakaifi vainé sf Sfi sgacifiaé fiy aha mamufamtnrer,

i,a, apgraximataly .§v in the fiasigfi mi Figmxa§ 33 and EQ, avan

thmugh the mayamitcr 3% ifi nut fuiiy cfiargaé bfififififié it is.afiaut

§a% nhaxgwa. -The aituat£mm £9 éiffarent in the gaga afi flag a

Sfififilfifi haaausa af the iang ahargimg time «cmnatant Sf ‘tag

aagamitar Ea. If; as in tha r&aaivar ammpanents u$§§ a5 an

axam§Ea; tha maximum_parmisgih3a nai$e ix $§ecifie& ta be sash

that tfia x mayamitar 3% will ha mharg§& ta 9.5 v in fiv§ tima

canstanfis, a ting ¢amst&mt being the praéuat cf the aapacitamaa

at tag ¢apamitar’2§ and resi$tanca in $arie$ with it, the n¢i§a

iimit charge curve in the §r$$$flG& mi this maximum naiga fig as

shmwn in Fig. 3° Thus‘ if the average of aha samglag oi w is

abuve the aurve, the statimn is aangifiarefi an be ten naisy ta km

listenabla. fiinua tha fiirst gravy cf samples arfi imfiiwatefi in

Samsung Ex. 1320 p. 1174
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56?

$Vfi§&@$fl§ §£T§fifiQfi§Nfi

tfia fiawaharfi tn macaw wichin Q ma, which is slightly lags thaw

mnamhaxf a charging tim& amn$tant.mf & mg af tha csmpmnaats usad

tme eaxsana;:1ea_, at paint. Va": in Fixg. 3,, es s=,=§a:'a<::§x.s:-2 will cm:

mf themaisy if tha av&rage vaitaga first graup mi sampkaa

axaeafia .1$ vi Thia :3 aha &£trapm3ati§nTtemhniqum graviauwly

fiafarrafi ta that germits fastar tuning. Aéfiiaifinally huwevar;

fififi nmifia eapacitmr £5 inte§rat£n§‘the nnixa gulsag. as inéicatafi

hy thfi sgikaa 3% riaing an tag 9? aha charge curve. ?h&se nuisa

§u3$e$ wixl intrafiuca arrafifi ii nut acmmmnt&d far. Taking fifie

averaga mf mmltiyia samplefi wfiii tfiflfi ta avaragfi amt the naisa

§ui$&$3 but gimme mnly five gampiea are taken in thim axam§1a

thara cnula stiii be an arxmr factor‘ $im&e.tha ncisa guigag ara

fif ap§rmximately ammstamt am§1i&u§e ragarfiless af whaxa thay

wmuur an the aharga murvfis tha Qrrars wiil ha gféfikfifit kuwar an

tha murvm where the flQi$& §u§$e$ ragrasamt a greater gernentage

afi the waive afi the anrva. wnarafara, samglas fifikfifl aariiar wili

ragfiira a graatfir m;1awans§ ffiy arrays than $am§1@s takan iat@r.

wha average‘vaiua af the firat iiva sampiefi wiil he ahmut §% lfififi

tfian th& infiivifiual sam§1& taken at § ms anfi an wiii tamfi ts ha

$mmawhat cmmsa$vativ& in rajemfiing gtatimna anfi aumlfi §&§r$$efi%

the arxar aajugtmant faatax. &n adfiitianal &rrmr aflfiufitfimnt

faatnr cwulfi be ingertad if fi&$ira& ta mmxa Emily mmm§ansat& far

this array aanéitimn.

aastiy, ths éiamanfi &aai$i¢n step §2 t§sts ta sea if

the av&rage mi aha firgt §r§u§‘a§ samglas mi the $9? valtaga an

limit. in the circuit éesmribaét&a ma§ami%ar 28 mxQ&Q§§ a

fiaraim the cayaaifimr $8 will mat he fuily mhargefi whan tha lax:

3?

»,..—....w.ww..w....,.,.,.
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‘WK? §s‘.'$2“>§§+S‘?Z3»§ $’€.”."§.‘!‘€§S$?ei3'€}3*'§3%"f'

mi fififi first §rmup sf gamglaa is takgn as that an axtra§clatian

tamhnigua suwh as th&t mama witk n$i$a mag: be nsmfi. in fihis

w&sa, hawevars twm “visa limit mharga murvms Qmmlé ns ra§uir&fi

bemamsa tfia maximam &F? valtaga far marginaliy iistanafila

whamnfiia aan'fange my ta aggrmximataiy +3 V my M3 V in raiatimn

ta tha 33:‘: ‘safzaresnce xmltazgge 3:2. .34. 33 we vaafixfze 23$ +,2'-~..Sv,..

agnivfiienfi am +5» 3SQfiAm§$g er ta a iraguency éeviatimn Qf

§$3§$BKz, i$ in§ima&iv$ mi 3 vary hafi chafim&1x {?he

§anmfa$turar*s ramamman§&§ harfimwiraa trip circuit is get at +;~

isaghmgs in 3 cirm&i§ with a fika resiatar 3%; fine equivalent

aiyauit dascrib&d in this apgliuatimn hafi a 2.?km raaistar 34

whimh‘wi1& causa 3 channax tn genarat& aggtnximatefiy twica %h@

AFT cur£$nfi in tfie eguivalant fiircuit. Tkereiere, +fw3G$ gkmga

{§$g§fl$Ka frequency daviatiun} in the aguivalant cirmuifi is

ap§raximata1y‘egual ta +;w:3§gAm§$ {éG,fi&§fiz fira§uency'daviatiun}

in tha manuiaaturar*s raanmmenéeé mirsu§t.§ In thw cirmuit nsaé

as an §xam§i§ harfiin the agyrmximatg charging tima mcnstant uf

aha capacitmx 33 ig 12°? ms gm that aha firgt graup mi aamylafi

sewer fimrimg a ting mi apgrmximately %.$ af a tima canstant at

which aha ahsmlute value ef the aharging curvea £3 abwut G.2? V.

4fi§wever5 fiinca tha &¥? $ignal ia daminatafl hy tha suparwimpugafi

aufiim the ex&xa§m1&timn pr0sea$ mu$t bx afijuated Em allmw far

that aufiia sq that atatimns are mat rafiefifiefi in array‘ Gnaa tna

ca§ami%wr is at full aharga, the aufifio fiuutuatea ahmvg anfi haléw

tha uantar gaint, mi‘ aha AF?‘ 1&we2 by mbaut .$vu 13y alsu

£Rfiffi§Ql&tifi§ the charga cmrve~fmr the $ugar~impQaa§ aufiia in thg

sang way a$ fimst fiascrimafl, an allawamam of .1?v must be adaad
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Qfiflfifififi ?CWfi%M$§§W

Vtm aha .3?v1§£aviwus:§ caiaulatafi, anfi1tha$ tha a¢tua3 rafigctimn

l$VfiE wii; fig sat at +§».5v £12? + ,2?3 rmufid$fi u§§ amd is

eguivalant ta +§~1$§§ $m§$. Tharmfmra, if tfia average af fifia

first grmup sf aamgieg is graatar tkan +3.5? my lfififi than ~§.§v,

&fi& 3?? £5 fiam iaxga anfl tha Shanna} :3 idamtifiafi as being
‘unligtamahlafi

As imfiicatefi in a §ta§ §&, any ahannel-having a gtatian

thfit 1% amt refieatefi in tha fiiammnfi fiacision stay §E i$ ramnrfiafi

alang with ifis vaiua mi 35, & fieterminatian is made in a diammnfi

fieaisimn atep 95 aa ta'whethar ax: mf.tha mfiannals in the.FM hamfi

fiava bean §n&1y$&fi, and the grmcafiure just fieamrihad is regeatad

until they are.

Wham $31 statimna in the FM band have haam amaiymed,

limitfi far R aam ha caiéfiratafi, if §e$ira§, ma infiiaatad at a

gtap $3 hy fmllawimg tfie §ramafiures af Fig§¢ 1? tfirmmgh 23 to ha

éaacribafi, anfi tfie calibrataé vaiua usad in placa Sf tk& §.1.v

aggliaé signal in a stag 13% ta be dasarihed.

whathar at mat the nuisa uazibratian £5 mafia, tha

statian having the largest 3S fig tunefl in: stwp iflfi, anfi nheckaé

ta sag if it 13 $9ns£stant3y Aigtenakla by fallmwing a mnra

raatrictiva grmgeéara atarting with a atay 132‘ wags imvalvas

taking secana ama thirfi grmugg sf equagxy sgacefi samg1e5 at tha

33, x anfi RF? valtagag flaring $fl¢C$s§ive intervaia mi 6% mg;

mamgmting fine res§emtive avgragas 53: each gram? and the S8 range

far eaeh grauy. The samyling geriad af fifims is uaefi in this

aircumstanae mf attamgting tn find a V&ry listanahla 3&ation ta

fi$a ax an &E? rafaramca b&mau$e §racisian ia imymrtant at thifi

Samsung Ex. 1320 p. 1177
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§¥@§&®§flfl §£$Nfi&$§%fi

atag M» if tha ?§§&$$fl$B 1ava& sf 3?? is inaamurata, aha

evaluatimn mf avery xtmtian in mam§awis§n ta gt 1wi&& ba

inamaixratge. 3%. smmgiing gs-e..1"§.:':s>:§ zef 6-émsrx :Z.$ immg‘ emmzgh ms rsammva

aufiia fimwn tw 13%; in ardax tn arriva at 3 gura &?? daviatimn

s.=:>‘;g.m:1.~ M: étiher atega. shmrtar samgaiing ;sAse3:*«i.mia might he usaafi

fmz‘ tiw. $€$§i‘.$.% {sf a fas§—°<:a.3: scararsimg sgmmi, but at: <::..§m rissic‘ that:

mama AF‘? maaszursamerstfi mis§m: irmiiufla an array" tine ta ‘tiia $:v:‘.;i.<.3“3;:se's3‘z<:£a

{sf su§a1t~«~i.:zs;:2ms«e»:3 aufiiészs. The ;2:rm:«ai:>iZ1i.t‘y (sf am ezmrxm is; hmssaéi am

the ;>.r:>§:3§s.}:‘si13..ty af tim jgme$a:m:‘:sss afi m2s2:'§* haw ffxreaexgmmcy asgfiies

that W33 mat szweszrzsgzssaci taut, asicangg‘ wim“; thee re.11a:t:§.ve strangtfi mi

this vary Raw fi::‘as;~§usas1::;y e2z'$.E<£§‘i£;‘2«.. If tziasssrsa is ac: wary’ iaw ifmecguency

aufiim preaent an the R?? siqn§1‘a& the tima fihs samglea awa

t.a§:£m3 thmfsse will: be me artrxsr. fine zesrrors :22:-:.‘s..3..»:§ Tm: rea£.1a<:t§a¢3 ;i.n

.2. $§1a<9.:§;1s::sr: heinsza‘ :im::<am:x-zsctliy sas:—::sa;st'.ses:§ ms’ 2:>»ssj}saz:ts=:—c£, car in am

;§.Ln¢:mrr&m':: Q3. ififhses 2E‘u.3.§.mwing ‘:i*ab3,§2 2‘: §..°i3.118‘&;.2‘£&‘3.:‘.€3$ was x:’i»ss$;ia;§‘::

'§ZA§I‘*E$£§é°“'€Jff3:‘3 beatweean sampiing gnzarzicaci Eififii acanxuimyg s.3;}_:3e€.€¢:i. Tim w:3r.~s*§;

mafia m:§a"m:sr§.<::s £2327 as sszzemnzing 1:‘a:ii.s:3 .33 as }::::s:sm5£<:a:;t; area with weary

many sstatzimxsm as iZi3,s.2sat:.:ra*é:as3% in the t:;=sh3.«s§. tabla as-s§2.:s::::§:s

2:. listamimmg arm: with 23:": very ::m:::s:'§ :—:1‘:az‘:i:::n:~:\, 3:3 ‘v»&£“3;,* k>az.ci§

a2'3.an:ms§$. §3.3‘av:3. $8 ethsax‘ chartsams timi: wmzid require ciat:a.§.1ss:é1

m‘ <§:e:mT:x*ss:.3s2samt:.*.-3 tea ;§sx'::>§mr3.y anaiysat Tha §s$§»éa::::§:. of this §Lnve§r3ft:i£3ts*a

that. a.3.1»:m.s; ma}-zing the §3L£23C§‘fl§3tEi.¥”1{‘.-§.? cf very tg§(2>\‘3.<;3.' st..=.:t:.i4:3ns and tha

r&2jesa::=*::i€>:‘3 at %.=‘€3sz°y‘ had arsamrxams haysaafi am am irsitia: samgaie ear

samgaélas min<imi:¢§2:§ aha rsaquirsati aaam*si.:rsg ‘time. *:*m‘ gsertéun sf the

:‘,3s~:.‘:m‘:3“si.rs<_;i frsm §£Z2C§.§§;::3‘$s*.i13;‘.:>:§‘ ’s:.aa$:.~i.a that Vise a3..3.::=~::a“£:ac3 13:2 *€;§ts:‘i.s.

initial defiuisimm $*t:s.=.3;: j‘l§S~‘§2; twzz tenths; 9. Sfi-fififld the

t:z::*§:a.3. :2? SC: channals that zmulti inrzrmzia t;kss§ 35 ‘wary sstisaticsns
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W3§$®®% §Cfi%§%mfi@

anfi tag 3% vary bafi afiannals. @ha rgmaiming $8 mhann&§$ whimh-

muxfi ha av&&mata§ via an aéfiitianal sat af maaguramants aansume

th& majarity afi tha time, as infiimata&1 Systfim fisgigners wiii

mafia ta evaiuata thase §aram§ters ta fietarmina tha yarfarmanwa
ay-(

garameters af‘th$ir target $yst&m.

 

A ; 15*: 3.6 33.
Rwmbar af Channeis

Vary Qaafi .1 33¢; .1 $&c. .1 sea.
3 Waxy fiaé .; sec. ,1 aea. 11 sac.

Ramaindar ‘ »3.3 s§g& ;,$ $§g$_ &§M§&m¢
wmtal Scan Time 3.§ sea. 1.8 sag. 11$ sac,
$fifii§ Eemovfifi flmwm tflx 35 33 31 H3 53 33

L":143Pu? C'1U?‘}'5  

Ev&ry tima a whannai mhamge £3 mafia the 3&6 N, anfi $F?

cayamitars fiffi a3am§efi ané releasad as desmrihad earziar, but
431‘

rfifaranma is this §ruQe§nra is mmittafl frwm intarmadiata $ta§s

in tha fiawcharfis, augh &§ stag 1&3, fax the $332 ef brevity.

Flfiwahart $t&§s that imgiicitly inaarpsxata the aiampimg ana‘

relaaszng prmc&&ura inmlu&a: &ta§$ 186 and 333 af Figurea 2 an&

& 5; s&a§ 3?5 mf Figmra za; gtay 324 af Eigurea 13 anfi 16; stag 318

'32‘:

mf Figura £2; ste§£ a?$ and 4?a cf Figure 3?; stap $32 af Figura

1 23, anfi any mthex $ta§$ taat $§eai£y a caamnwi change.

Than, in a diamana deaisimn ste§ ;&$, the $t$¢nga$t

anannei i$ rajectad if the 5% avaragaa far hath grouyg mf gamgxas

are fiat greatar aka“ the thr$sh¢Efi value usafi in st&§ 33, the $$

ranges far tag grmugs are Bat within 1Q% mf &a¢§ ut&er, the

avawagas mf fl Ear both gr§u§a'§$ ahave the aurve 55 Fig. 4, ax

aha variamaa hatwagn tha &FT1averag&s far the §rmu§s is graatgr
_t§&n 1&2 v, which is §quiva§mmt ta agproximataiy & Egfi fir Bfififiz

:1} ‘3;

Samsung Ex. 1320 p. 1179
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E3

E5

3%

25

—maasuremants Vmf

‘9&§“«~§3 §3§s‘€i't<§‘?‘?.<.¥ ‘§3‘~.'€."'S‘.a.’

fxaquanmy fiavfiatinm. Sifiam tha saarnh is far a sta§le,

£i$t&n&b3a; nu§$§~fr$a statimu, the nmisa limit at 5 Tfi €t§m&

mmusfianta} ia rafiucgd ta $11 V as indicateé iu Fig» §13n thafi aha

naise iimit is much lawar than in tfie xteg $21

if the dhfifinél having the largast $$ ifi xajaatafi an finy

ef the aritaria in aha fifiamcné deci$imn step laé, § c&ank i$ mafia

in fiiamfind fiamisimn stag iafi tn $ea if ammther ehannai has been

remaxfisd in mammry_at 3ta§\§é. If an, the maxt sfirangaat statiam

is tunaé ifi iatay $38} aha examineé mg in the $tep 1&2 an& Ema

diammnfi éawigimn £tfi§ ifiég Efi as sati3fa@tmry atatimn £5 fauna,

thm AF? 13 Rfit calibrated; $te§ 33$, anfi the range of A?T values

usafi in fiiammmfi daaisian stay 32* ia inmraagefl. a.§¢ ta‘¢,3 V;

in fiatarmining tha liatanahility mf mhanmals ag fifisarihad in

mamngcticn with sub5a§u&nt f£ewsh&rts¢

if a gtatimn §a§sa3 tha criteria mf aha éiamumfi

damiaimn stay ifié, the avermga afi thg $?$ &vérages far tha twa

grmup5 mf xamyies ia fi$&§, xtag 113, aa £§& refarencm valufi mi

fiffi fiat tha mam§§tatian mi the &FT mffisaz as requirefi in uthar

§#nmafiura$ tw ha §a$aribe§ harain. In a flux: tuner $ystem, an

agtianax mtag 313 can ha unfiartakan at this time ta balance the‘

sa tfiat bath wiiitha éwa tunara respmnfl

iaanticagly ta braadmagt sigma: §aramet&rs, Stag x13 rafarg ta

$£g. EB, whiwh is descrih&§ naxfi. gftmr Vhmth tuners hava

&x&mutefi fine gawar ug rau§ine.uf Fig. 2, gtep 1&1, the 3% avaraga

far fifia aaiibrmtion statimn maasurad by fine xmannar t&nar i$

subfiracfiefi fram‘tha gama maasnrement mafia by tag liatamimg tune:

in atsp 1&3 ta arriv& at the $s—dma1 fiunez ba;ancing factmr. in

Samsung Ex. 1320 p. 1180
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as

9/‘

L)

-»»-»-  ‘.‘.,.fimum.....1...“““\“\_‘““..~w,.,.,,w,,,,“_ ‘__‘ ,‘

‘W@§$Wfi%§ $¢wmwmmwm

afiag xfifi this S$ fiaifinaing faster wiii he afidafi tn all smhgaquant

maafiuremant$ mf £3 b§‘th& smanner tuner that ara §e$crihafl in tha

filmwuharts in this dmuumant. Rn R fiuai tune$‘ba3anmim§ faatar

is aimixargy arrivaa at in stay 13?, anfi is u3&§ ta adfifififi ali

subfiaquant scanner t&n$r § meafiuremants in $fia§ 1§§.

jwaw’raturming ta Fig, 3, when fikis staytup caiibratimn

grmaafiura has fiaam mwmgiatafi, the rafiia can.ahift inta itg nmrma§

w§araticn madags fifi infiimatafi in atag 311 amfi which wi£l ha

éascribad in ather flawafiarts gm fietail. in aithax case, tha

tunar ix fiumefi ta 3 graéatarminaé gtartug statisn, $t&p'li§ whfimk

may he the gtatimn the tafiim waa tunad ta whaa fine rafiim was

kagt gewarad afif.

in Vfiew af the facfi that thaxe ig cmnsiéarahia

radun&ancy in the fiawahartg for m§erating lgatmning anfi $canmimg

tunars, ifiamtinal st&§s anfl.fiiammn§ fiaaisimn ste§§ are éasignataé

by fine same number amfi thosa tfiat fiiffar mniy glightgy ar&

fiefiignfitefi by tha aama number grimafi.

whather at man the refarance vaiua as &E? fauna by tag

initiaiizatimn praaaéura af Fig. 2 fiust fiegcrihed is atill valifl,

aapandg an the amcnnt mi time that hag aiaggafl iram fiha 1a$t

4detarminatian sf a referanca valua. Tharefare, after a seek as

swan mafia mi Q§erat§an is aetivatefi in a gingim tuna: racaiver

at tha &i$taning tuner mfi a dual tangy racaiwar, the a1a§sa§ time

i§ awtefi, éiamamfi flaaisimn atap 115 cf Fig+ 5, and thfl vaina af

AF? fauna in the initialization ptmaefiuxe is usafi, step 11%, éf

tha alapsefi time is less than smme arbitrary fimmumt finch as tha

fiv& minutes ghmwn in the éiamand fiecisimn stag 1:3. Xf tma much

Samsung Ex. 1320 p. 1181
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£3

3%

wmamwfim ?€Tfl$$fififi§

time figs &1a§s&§, tag pragaauyg finilawafi ta éariva a guitahie

rafarsnce‘va&n§ cf AF? 1% Shawn in Sig. 5.

a Stata 1 ta &'$tata 3» it ia naarly fiha $$$e as Fig» 3» but

fiiffers tfiarafram in the foilmwing ras§a$t$.

3£‘the waakagt stafiinn listed in memary at tha $ta§ $4

af Fig. 3 is nat.$ati$factmry¢ thare is an uthar gtatian that can

he asafi ta prmvi&e tha rmfaranma &F; but in Fig. 5 thesa may ha

anmfihar statimn ac tfiat insteafi efi net malibrating AF? as in $ta§

11$ af Fig. 3, a sgarck is mad§, fiiamana émcigimn stag ixfig ta

5&3 if thmra is a yravimus aalibratafi valu& af.&F? stmrad in aha

5ygtam’$ mamsry, in wkich event it is u$a$¢ stag 12$, aithgugh

fivm1minutes.may‘hava %;&§$£fi $in$s fifie initiaiiaatimn gramafiuxag

the grmmefiure sf Fig. § may have beam §arfarmed in tha meantime

in fifia narmal $aur$a sf saak ax scan tuning eperatiang.

flhathar or mat fiva minuta$ has elaysaé since aha

ra§erana$ 3?? wa$ fietermin&§.§y aha initialiaatian.§rmaadura, the

pragafiura afi Fig¢ 5 may ha usefi ii there hag beam 3 gignificant

ahange in fiamparatura, ?ha mhanga in tamperatura £5 infiiafitfia by

a aengmr Vfi1t§§$, $€G§ 131, 33$ if it.d§&s mat infiiaata a given

uhamga in tamgeratura since tha iast rafaremca valua af kff was

fietarminefi, gtay 123, wkatfier fiurimg ifiitialiaatimn er atherwi5&{

tha pxavimms ra§&r&nea value fer A3? is usefi, $ta§ 123, but if

a graatér changw in tempagatmre has aacurraé, the §rema§urs,af

Figx 5, beginning with tha $tfl§ 3%, is fmllowafi.

?ig+ 6 .i$ ‘a flawchart mi tha tnming'1m§aration in

a¢aa$danc& with §asic aa§amt5 sf thi$ invamtimm of an Fm reseivar

nav£n§ anly mug tunar and ma fiisglay er “ba$t stafiian mammry"

Samsung Ex. 1320 p. 1182
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W7

'41

3'5}?

.,— 1x_.—..~wmx\\ +::::»:::w««<‘._.wm..fi~»...................

3W§§$&fi@§ FCHVSWMQMW

fiaature. Eamh an&ane& fig amce§te& as a li$tanahla statian at

ma3,e:e:::seca as :;m- ‘:3nI£»§?.$.'i:ss.m&3:>§&»s: s:»:.es<.:s;«;:§n 323 it is atmafssesasafl. in zzha

aaak my xaxn mafia af fip&¥&tiQfi, hut aha fiami£i§n$ ara mafia mara

accurately an& guickly than in tna grimy artx

&ffiér the fiéfik at swan mafia npeyatian is initiated, 3%

infiicateé by a $ta§ 132, the §r$¢e§ura §ass$s {ram a gtata 1 fim

a wtaae 2 an as ta attaim a aalihratien afi AF? an a very gnafi

statimn in aha $ama_mannar ag infiimateé by tha fiawchaxt mi Fig.

3. fin&istanah1a statimna axa ifiantifiaé in mucfi tha samfi manner

ax in Fig. 5. Tha stag S& far mmmanfiarily aiamying the S$,'N

&nfi1&F§ §a§aait9r$ and tag stag 99 far sam§3i§g are tfia sama as

in Fig, 53 but a aew $t&p 13$ is afifiad that datexminas tha

fiiffaramafi, at affset, aetwaau the A?$ v§lta§& af a warrant

ahamngi anfi the refgrenca &?§1v¢§tage. fia offsat mmmlfi ha usma

in Figs. 2 at 5 hficamsa their yurpmsé was ta abtain a referenca

vaiué §f 5?? far datermimatiun mf the cfifset‘ Tharafarm §n1y 3

ranga mi &FT vaiuas amula he usafl in ?ig. §, as in thaggriur art;

§u& in Ffig. 5 a éiamcnfi fiaaigian step §2* is tha same 3% tha

éiamané fieeisian fitag $2 wi yig. §‘exca§fi imr tha famt that tha

A3? offxat, rathmr tfian the AF? vmitage itseii, ix cmmgarefi with

t§a vaitaga limita finéfiaatgé. if a statiau passefi tha mxitaria

mf tha fiiamanfi fimcisicn step 93*, it is acc&pte§ anfi tha auaia

gignal 1% turnefi mm; stag $251 fiemau$e aha salaatimn mi

amcaptahie fitatians is made an the basifi Qf a few £amp§§s amfi

r§thar lmm$a critaria, they may wail inciufle atations that ara

barafiy limaanahle mr avam umlistanable as in tha gxiar att, but

unlika aha yrimr arfi$ tha sama uhamnalfi ara aQae§t&& by the game

Samsung Ex. 1320 p. 1183
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lfi

§¥§§®%$§§ ¥€?fiE§$$@?

rafiim at fi&§farant tam§e?atura$ anfi by fiiffiarant rafiias sf aha

sang h&$ic @$sigm.

Fig, ? is § £§awchart that &§d$ furihar stapa ta tfie

ilawskart mf Fig. 5 fiar di$tingui$hing between listamabzfi an&

um;ista§ab1e‘s$atians with graater &m¢ur&$y. it yrsviaas far

éssi§ning‘thm gtrungast ahannals tn mamary bmttmna {push hattan

Switcha5 afismciatafi with rasgactiva mammry iacatians} cammamiy

refiexreé ta a$ “ha5t $t§timn memsry“ fiuntmnas but fiag ma digpxay.

EfiG§§fi far aéju5ting tha minimum quaiity lgvai am& 33 thraahaié

in amamrfianaa with tha §asitimn mf a mammary firivinggcity firiving

awitcm ga ugtianaliy infiimatefl at a ghamtam stay 325, aha fir$t

part sf tha grumafiura ia the same as in Ei§# 5: at 3 atarfi §ta§

132* fififik ax $man huttana man he amtivatafl $3 in the sta§ 123 mg

Eigé a, but in adfiitimn there £3 a §ast memcry hattan.

very &i$t§nah1e statiams are nmw ifiantifiefi. If a

mnannai is mat rajamfiafi at the fiiamanfi deeisian stag $3“, 3

fiiamamfi &&cisiam stag 13$ fietermin§$ whefifiar er mat it is very

Eifitanafiia an the fiafiifi mi its fiaving virtually mm maisa. fihus,

an un3istanab1& mhanmei is i$anti£i&fi in the fliammnfi fie@i§i§n

atag $3’, and a véry iifitmnable channel 15 identifiefi in the

tiiamansti tiavssstissignzx mzegs léé’: an §_:a:si.5 af as very few £:esm§§3.es~:=

fiakefi in thg stag §§. thmrwifi ghawn by way sf mxamgla ta asmur

28

in é mg:

waxy a shaanai that $3 amt rsjactad in tag &i$mnn§

fiaciaimn fitay 33* ga heing unlistanahla at mat alasgifiaa 35

hging vary ‘liatemabla in tha diamsna. &aci$ian atwg 138 is

sufijamtafi ta furthar §am§1in§‘ anfi amalygig far fiatarminéng

Samsung Ex. 1320 p. 1184
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fiflfifififififié ?£?&$§@&%$?

whatfiar it is 1i5tanah1& my mat» Much time is wavaa bmcau§a the

numfiar mi uhamnals suafiemtafi to furtham analyaia is redumed,

¥firthar samgies ara takam a§ $$, § anfi AF? and tha avaxagfis af

&&mh fiétarmined fig infiimatafi in a gtag 13%. in thi$ axam§1a, 32
samylafi ara tfiken at G.§ ms intarvaia during tha maxt xa ms. Xf

a quaiity factar, QF, is ta he mamputadg tha rang$$ af SS anfi N

§$$\ffiUfifio %hm aff$&t mi the average AFT frmm tha mamimai value

uf AF? i$ flaterminafl in a atay 133, and a fiiammnfl demisian atag

134 &$tarminas whathar thm $3 avarage is graatar than a given

thresfialfi, tba m avarage is less khan 3 given ximits anfi the.AFT

avarage ia gags than a givan limit. The acaeptanaegrefiaatimn

vaiuag r&f1aat the charga curve, as illmgtrated in §ig¢ 3, far

the tima parimé when t§& aamgies w&r& taken‘ if an affirmativa

angwar is ataainea far ali thraag the ahanmei is cmnaideraé an

be lisfianable, but if.a nagativé answer maaurs, tha channei ig

refiected and.the pxanaéure lm§p3 back to th& fitep 38 &$ infiieatgd

$9 the §fi&§ S3.

Natg that in mrdar ta he ac§&§tafi as 1i$tana§xa my aha

stag 134, a ahannex magi he mare listemahia or better than fihat

raguirefi far awcegtanaa by tna ste§ $3’ bacausa theta are mare

sampies whimh rafine thfl maaaursment. fly axamgia, &n average af

31$ V is: tha samylea taken fin this stag 13$ woulfi h$ a mufih

lmwar neisa limit than in the xfiag 93*; ané an AFT a§fsat.e£ ?3mv

{aquivaiant ta 2?§Amg$} is mach le$$ than th& Qffgmt mi Q.§ v-

iaguivalanfi fim lgfipfimpg} usaa in tha atag $2‘.

&$ a furthar re§in%m&nt wf tha system, statimn

1§stamahi1ity may‘ ha amalyzafi by fififi. wfi‘ tha quality fautar

Samsung Ex. 1320 p. 1185
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Wfl ?§=§ii’£§§°..¥2>§ §”{Z‘”§‘?¥3$2$‘ie§§‘$3+f§’$?

flmtgrmimafi §y sta§s §3$ anfi 133 that ara shmwn in §a$§&§ iifififix

*mi.«.«:< is. a matims=.m:»1§:i.m«.1 §>:r<:>s:sa§.mre *‘t:h«':2z%: m3mh.i.:%:esa thee &ff§§§§’§.:;$3- 33$

mu1&&pla $i§na& paramataxé intm-a singia rasuifi. wkis gxauafiurfi
yialas mmmz-:‘ 2°~a$§u.3;t:~:a than 939216; km okstzusxvazi by <§§'3§."3*~%§%¥3i¥}§;’ an any

5 §§fl§l& signai‘§axameta$. $t&tiens may ha grafiafi inta twa or mama

grmups hagaé an thair respemfiiva quality factarag aafi the

aggraxiinqs may be aiiast.i.An<:t.1y §;n&it:s2a*§:.s;~.§ §:;=y varimufi maaang ms sy.ss%.::=am$

with. ex :?<.i3§31.2iay tzxzfixx A means may baa :3:-:3vi:3»~:s<i far :»223.&::*;$,:3§

ssta*‘t:.;i.m:?‘2£s ::«:::‘ mimtain graxfiingss, maxi ax? X'£s;§&c%‘.irs$§ £>‘?:‘.‘>i&‘3‘Z.3.~I§2%i'*£,$ {sf anthem

1:22 «:3x*mi.iVnt§:s;. ’:§‘ha uesa szaf Q? ta mzszagst cm srazsstissmss may be: sigma.

$aqu$mtia§ly, fallmwing fiiamnnfi demiaium $ta§ 134, as $hawm hy

ttm >:m.i.§.t3; 1_i.m§ in the §3.:‘;«ws.':ha!:r~t:.,, (sir: it may Em risxzzasa in 3..i§e\x mf

giigxmanti szvtezap .1343; as inziicatmi Tszsy the ziassshesci 1:22:22 in tha

flawahart gramafifiing frmm sfiag 132 éiregtiy fim stag xfiéo ifie

lfi ‘ qua§ity factmrg QF¢ axpresgian 15 ra§aat$@ here far 3anvani&naa,

as fmlimwfix

o-V“ . . “‘—““ ‘set qt"
:3? 3 M‘§‘«‘?3”A W“-“;& :.>".2€?:t“,<.=:"“é"‘ ~» ~f1»»-:‘:“—§‘§’

 

sinus: this is za mimgla :::a§.cu2u*§§;:i<:>m time 22.5-zsaaiatazl garameéiure-n—.% can

he zaasitggg prmviémzi isy name akiiiefi 5.3: the art. iii, as inziimatefi

in a eiassmaszfi s:§.i§:is3m‘u:3 ciascissiima .~3*£:.€:-31:3 3.1m, these s:2_§«* is ascguai ta (or

20 graatex than as ;gs3':a§*:%E,m:t:‘ez:3. vazlzaa, §:‘i’1a.nnes:ii 41$‘ rzmnsicisssreti Ate

2é:.:isi:<emah.‘use., ikrsiinarilys itha prsm-elafitad \.vaI3.tm w¢:»u.1d he fiat

at $2, mm 5.33:‘ m>is-33: s::h2a‘;*u-zels .~:t3&§£-i.x:2°::${. it cxmzglzi he sat at

A Messy an i:§*se:s }:a:}='§s<:>mr»:3 as-3 czcantzrals vazryimg that ‘ss‘aia.1:t§£%
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Wfi §I’N§‘i§§§?5§8?‘

$215 the Q? u::se_a§ ass gs <::2r:§.t:e.ri.e.\ >i‘<>;:~ ggzsamtian >:2>:f a :::;mmm::;1 as

lifitszsnablag

Zifi Vmhéxnnaz isrs 3.“<:3»‘:—Tf?\K§:‘.’§f,£.~‘.‘Li 23:‘; zarzliateanaéhia at aim-y af the

fiiammnfi <:i&<$:§..$‘-.«is:s:‘§- m*:ss.,>»;;5 §2’., 3.3»: 2223* 3.36,. mixes next zzhanmsl ix

a.:;a.‘é.yze<.~i hes§.:§ran:in»_:§ at mass gtep 88 as: imiicaatied by mm: s§'§;‘sae;2 €38

mat if sax channzel iesz fieterminafi ta he *.?az'y 1isst:<s.ma:b.1sa by "me

xiisammnd deasisgiom s:m~:e§:'» 1253 mt“ liatanzable by mass ciiamami

s::ta§ss 13% as}: 3.3%, megt mzaaticans azra &..s§;=§s3Lz§1“:€:¥::'i tn tsimmxsz-:3.

s;m3.m:*t$.t>.s1 car memtmy k:vL2;t:*§;»:.s22‘$ ass im::ae~.ci.iz:t:e3y <'i<~:*r$£:.z“i1>s§1§i. $5 tiiaaxarsci

1:3;e£:?§.«.==5:.l.:2n sstfigx 1&9 <:':’£s.=2’z‘.i»Esx"::1i3'2§::§ whsathar cma szsrf the swek £222" zsszzsm

tuning iitfittflflfi, <32: 3 hast mzatiém ‘£S3¥:‘3§‘£‘{£3I.'_y s<':mm§.ng batten has: ‘mean

m:1t:3;v§2ck:<sa:i. if at. sseseak car swan §>'s;:*§:;t:an Exam bfisars §‘gti5¢a-tfifiy tézzezs audio

is tzsarnmzi mm ss'z:<sa§_:s 143. 331$ the ;s::::s»::sedm:>=a $t:<::3;ss:s, If tam:-. beast

meemary s;::em:mE.m_§ bmitan has Eaman asastivatseci, *§;§1<:a €:3h€3§’3I“!~E33. is

remwrcmd sun as tunirusgs Liisst fax ;.*s§i§$§3»$3::‘;§}§33$n’°v.: fimasfiimg irmza za 2-‘:s~amm*y

spszwm-m.ic>:~: assaancziatsaci w§.\:?;?3 a charsnml‘ Vseiectian battan via stag: 3.4%

§3<z2:<:tA, ciiamtzmfi dssciszsfiez-n stag :ivset;e’3:*:zsi:~:ea~a*a if aha entire I§‘~‘}§§ 3::-axzci

mas beam”; $£3a.:‘sR&~1§i.. 32:? must, aha ,1t>x.*»*:>m=ec3:;1°.=.~e luasgrs; :.:~a~;:‘;§s; tn: mm gfizzsagz

83; Kt“: $03 tha tuning ms ‘2a‘§3&'3?'3<‘;3‘£'y buttzsns are rs§§sm2c:t:‘§..ve1y

.am*:c::.=;::’,:-gtmi with. ‘izzma stasticans in es%:m:s:::c3.sms:>e with thair: SS.

A&‘me:rr:at.iwaiy, a:m3,y tinge awry ggsz-mi s~:vt;.at:L::2ma Ezavimg m:< zmcmzax, 33

éafiexminessi Eay c§.i.a:<m:3nfi 1s:‘§a~:‘.:.:§\§.im*: stag »::m.2.l.d he s¥s.£§F’$:C.§§‘¥‘3£3.€3. am aha

ms:-smmcy tar §:Y2:.sa:::t:a2;i_s::;sa§...c,s<:~::i.z:«r:. ksnttans, ‘amt meare are 3.19233

sjzaek sstzatissma‘ than tmsexzwss. awe chsanaxe: $ess.1e§c:‘§:\:Lcm *::.§1e

x°£sm1sssi.m.:2.s*sg buttmns csoulci he e::~::ss;i§§.ms::i am tma baassis mi’ their SS.

‘fine gzrcsaefiasrses 2312::-3 >1? i.r‘s<i.i$1§ 1i\5‘§:.&m.,a:§33.e s§ta‘§:$.»:3n.£3 as

.i~3.lX3§S§.3§7~§t$f; in ‘E? anfi e35aw.§wr::e are £:‘Ees§~i.e3ne=:§ ‘ts: mimimiza the:

£9 ifl
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$W§&%§fifi ¥€$KW&#N$?

' timea :raM:3u:;.rm§ tau $<::a.:n aha frmgtxsaxuszy mama mzsfi this

v:k-;%;&.2r:':sina:\t.i,aan¢ §~i=.:sm;ev2z.*:r, if Vsgawci 13am: am iamzses the .M";*

szaiikxatiun ;::rs:ac:e.mix:r:m mt I§‘§.t§§.~ 3. tax‘ .§» :::<:m..i§ he usaci §.3’§:S3"§§.sfa2§.i,i§

stisma they ss3s§§2’s$sn‘¥:.i.a3,I§§»* mm. .:=.sim;s.3y mare :>'igmrmw~ §s}.r.;§e:a::?i~t;§2::::.==:~ fm:

§ finding a gmmi“ sézsstican.

an imgremrtamt a.ss;.u2m*§: af tizsa in:’wam:i.::z:é2 is titsse $§3£2&r;i with

whisk mm mtzaxsmeis M? a jbané mm he ciasssifiesi 23$ umiigtesnabla,

vary listaainsmlses, 22:: j3,.i_s;-%:.ema.i23.«a. In asdciitiimx ‘tiers tim <2-3.a:m3_:§;i.ns§ mi

‘thfis 3%, ix? zanfi s§:a§_:3m::.i‘t:.c:I‘$ 3%," 2363,. E33, rvz.es§3ec:‘ti\!&3.y¢ ézafmra

1.4:) thags are fully. £2§’k:“;3‘;t“L3'$3!!.‘3, as s>:.*«;ss e~3cp3.—ain«:~a& in smnnatst im': with Eigzsg

1,, 3 ami 4, the sg_:se=.a=.2<:3 is s::z>r3m:i3aut.a:.i ta by ‘iihifi ;£m::i:. that

un1.i.2§~t:.sesn.a:}33e and xrexy .'§L.:§.:si3’ti§&?‘a;is};>.1«s§ mhannelx. are r:§u.:‘;‘a:.:k:1y iciantzifimfi

cm the basis cf ES Vf.i:.~s:€: grssugs ref :2: Wait}? £2-amgslssss by ‘-‘3::i‘3.s§.

fliasmtmstii siemisasi-an :zs%‘;§a§s 292‘ am’: 3.:38,~ !.2.‘£a:.=3'§;s&«i::‘E°.i‘.Vz£%.‘3..}«°; gm that thesea

1'5 :::?1&:3'}§*3&3,$‘> cm not; &32w‘s.=' ‘tar me: analysmsi cm tm~'.~= izwemizss of time ssmzaznsxi

t§1‘<:sx3_§:s :3? gamgies r»'ss:i£2g°3':?<2::'£ ‘hat: in thes s 3rt;2s§> 13% my in ‘ilhfé S"§::£%_§:3 1%; A_

use-ti.

Smatheser £fs>;»::<i:s:«r :em:a~§:;r~i.*:m'>:.A:i:*:§ ta tha aggxaeeaii mt‘ ~:§s:::emn,i.m3

a Emmi cat‘ fI."sE$§§i3£3?'s€3.’§.&zi‘~ ig thmt s3§s*::.§.sfa-c:t£>.::~> xrazluess «sf $$,, >3 aismi

mitt AF’? can he a'k:At:a:§,m.sci by‘ m*m:'a§;in:; t:h_es2‘;=sa31x;>:1es tszzéxen 3 cizméuit:

w:isé:,h as sznzsiilarar iiitmcr‘, rathsar" thar: by using as 3,§’s.3:°t‘§a3*: fil‘i*;&I.‘ ire

exanfiurmtiuxs ssiith E3 §‘3.%3It‘(3"*$s*i.r&<‘,§ trig: ::i.r::uit:, as in tlza art.

*,1‘hi§ ix; s3s;gssacia1li§v :.:ti1~s2am:z's:§ez::u§ in e§s32;:"i\r:ix‘.:s§ ‘me va23..a.3£’:= {bf AFT,

?§3—.ams:.xse in time §3ri.£:>x' ax.-it M"? filtmc: c:2.2:z:u:i.*;: shmalei he

23$ s3s3.$§.g:‘ié3s>:31 tar» £‘:;3~m.:c smut améii-0 f3.‘.‘~£3s:_§us~:3.n$§+° may

§s<x°a~.sse.nt.. *3.‘*m:s $§=.3§‘s3;1>l.i.¥’st§ §a:r3l.::a<§ sxf isms usaaseci ii‘. apgxiitaatiwcm

is aéaguzata ma mm :S$1§3é&1.‘~“'i«Ifi‘§3<‘C3$§<§ emaiia émt<«::‘: an 6—2E§2:¢

‘J’: 41
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1w>

~ ww-vv---»@\\~w«v\ww» »w»»-w....».... “‘««—..ww..».“.....

wa swsmm jywmmsxmm

atnar $am§1ing §arim§5 afiuxfl he aalaafiafi fiat aithar iaster fir

mare §raai$@ myaratiafi a$ gravimuaiy aassrihwfi, MA iargfi fixtar

cayacitar intrmfiucfis mmnsifiarahle fialay. wygicai angineérifig

graatiuaa in primr art rafiim aesigm aiiaw ?a ma tm.eva2uata aaah

whannei flue ta this filtax. Fig. §A, praviansiy diamusseé, $haws

an £3? gigmal fix as it wmuld aygaar with a refiugaa iaw pass

fiitar when tha IF sigma: is mmfluiatafi with a law aufiim

fraquancy? fihis signal is aha gummatiam af aha aué§u sigmai an&

fiha mmra gimwiy ¢ha&gin§ $9? sigmai. The samané gramg mi aamgias

are findicataé at g; w am, gnfi it man ha saga that thgir avaraga

wili be substantially unaffactaé by the au§im.signa$ ax £ha§a by

the fifisheé iina 35.

Eig. ?& iliustranea a éiffsrmnt §ra$&duxs that man he

Qfifiiiiti in Figs» ? if tkg fiiamama aemigimn gag? S2’ xajactg a

shanmel. cartain tygax mf raéfim intaxfaranme §att$rn$ wizl caasa

imtarmitfient ultragania nmiae bursks that ara barfiiy fiateatah1e_

aafiihiy, but which exeaad the noixa rajamtisn limit far a §aw

miliiaeamnds fiuring aamh aurst. a fiiamand fiaciaian stag 2&3

6atermina§ whathar mnly the nmi$e N axmeaéafi tha 1imit.in tha

fliamanfi fiecisian stag $2‘, If amt, the chafing} wag refiacted for

afiher raasana anfi the prmmeaura lampa baak tn the gfieg 83 via‘

step 93, hut if waxy w axaaedafi tha limit, thexe ia a aiight

fialay hefara anafiher ggmple ig takan sf tha noisg, step igfio

wfiix afiditimnai 3am§1a mug: aanfirm the aantinuaa §raaance cf

naisa fin arfiay fimr axe atatimn to fig refiactad. Than at a fiiamanfi

&gcisimn stay 15$ it is fiatermineé whether the &m§1§tu§e nf the

fiamgia axcmafis tha amgiitufia mi th& curve af ?ig. 3 fit tfia timfi
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i$

ifi

25.3 13?

§%Q§$fi$%$ ¥$mm%wwmmw

the samgia mmumrrafi. if sa, tfia maxt uhannal §$ fimnaé in, $ta§

93, anfi aha yxmcadura ima§$‘haak mm the stay $8. If mat, taa

¢§%fifi&l £3 nut uafisidaraé ts ha unliétenabla ha¢§u$a wf R'and tfia

yrnaednre gQe$ ta tna éiamwna dacisicn gtap 13%.

Fig; 3 i$iuatrate5 tha iimweharfi far tha tuning af &n

Ffi raaeivar im w&iah th& v&ry iistanahla and iistanahia mhanmeis

ara reaarémd in memary and fiifiglayea as ahawn at 4% 0: Fig. 1.

The FM kanfi £5 acanmad as aa :3 mpdata the difiglgy 4% upmn

reguast Qf thg a§arata£‘if gush an ugfiate baa mat bean émna

within a §iv§m time? ?hu$ a §tep 123’* dififiazs frmm tha $te§s

:33 &n& 132‘ in Figg § and ?, r&s§a@tiva1y¢ by infiimating that

a refra$h wean buttnm is included with thfi geek anfi gcan taming

buttnns. kfter findin§ a namimal er referance vaiua cf &F? fin

gaing frem atata 1 ta state 2 in a manner fiflfih as iliufitxatefl i§_

Fig 33 it is aatermimafi via fiiamsnfi fiefiisiam stag 156, whafiher

a sash sf the ?x bané hag haan mafia mara than 3 given tima

yraviansly. Thixty saaamfis i$ guggastefi, but ether timas auulé

ha us&d. £3 nfifi. thfi next fitatiun ifi tha éxisting fiuning iixt

is tumaé in anfi its mmfiiu turned an {gag step 138), $w as ta

entgr 3 state 3 in which aha statimn is monitarad as wi1§ be

@x§E§ime§ in cennamticn with Fig. 8. if the aliemataé zima ha$

&1&§$afi sinaa ‘the last gcan, fihé grsaefiura far ifientifyimg

unliatanahia, very listanable anfi liatanable mh$nn&1$ §eacr£h$§

in aafineatian with ?igu ? is marriaé nut. very-1istanabl& anfi

limtanahla ckannaig $xe rewarded an a tuning éisglay last anfi

their $3 ana x va£u$$ ara-remmrfiea via gtag :§a. If fiha Q? is

u$$§ {s&& step 336 and fiamiaimn $%&p 138}, it is r$m§r&afia as

Samsung Ex. 1320 p. 1190
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in Fig‘ ?, a fiiamwnd §&mi$ian atag 1§§ fiatermina$ whaahar ar nut

ail the $hanna1$ in tha FM hamfi hav& hash anaiymafi. if mat, the

grcsamsazme maps; i*>azr::‘i§s: 322:» megs asst, Est‘ am, mm :ii!$;:>1azy t2§1tia.'§;s$2z'§

V33 s&a§ :53, with tke vary Riatanahla anfi lisfienahaa afiatfiena

fmmnd ia the mast rficent saga akcng with in&isatiwn§ af the£r

raagaative nwi$a levgls w anfi thair guality famtmrs, §?, if fihe
lattar axa usafi.

It ia than fietarminafi at a fliamana fiemiaimn stag 3&3

wh&fi§ax a $aek my swan tuning finttmn has haam aativ&tefix if sw,

the radim is tumafi, sta§ 1&5; ta ahé n§xt ifixtanable my vary

xistanahia chafl“&§g in raferenme tn the aaaunaa that was tunafi

in at the time mf stay 132“; as de§ermin&d in the u§&ating

pramefluram ax infiimatad by 3 Stfltfi 3, thia fitatiun is tman

mnnitorafi aa wil: ha émsarihafi in 1c@mma¢tinn with Fig. 9.

fiawavart if a disgxsy rafresh huttgn has bafin activatafi, aha

saamning §rma$s£ will fiava cyslaé the tunar hack ta aha startimg

whannal. Stag iéfi in§i¢at&$ that the tuning fifflfiéfifi $tm§ at.this

paint fin? cmmtinnad xisgening aw that mhanne1¢ Implicit in taia

ate? is the Gflfitfififid raqmiramgnt ta turn tha aufiié back an.

¥ig. § 1% a ficwchart far mcnitaring a tunefi in mhannmi

in atata 3. $5 nmfiaa im $tE§ 368, when a statian is tunafi in,

samgififi arm takan ai SS, S anfl A?T and their avaragea as weii a$

thy rangas sf SS ané N are mum§uta§. The mffifiat mi tha av&rage

&F% i$ alsa fieterminafig via atey 1?S, am&, if éasireé a Q? $3

aamgntea, stag 1?3. h fiwtarminatiun is mafia ifi fihe $t&tiQfi £5

&rift§ng in asap 1?3 hy mcmyarimg tha §$ ranga tn acme

§xa§gtarmina§ value sunk aa 3.2V, anfi if an aha §i$§:ay may ha

Samsung Ex. 1320 p. 1191
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Wfi¥NMW% ?CfiW$$&&?

aausafi tn in§iuat@ that fact suah as by u§&at:ng gamatimn $11 mf

Fig; 31 ta fiis§1ay the wmxé ”§riftin§“~ U§fiating mi §h& éiayiay

uf SS aha fi anfi Q?, if mafia, i$ pexfarmad in $tQ§ 1?§. If a

stafiimn ix hraa§aasting.fiigita1 fiatax raxativ& fiata is grmsantafi

£31
an tn&1fiisy3ay £é via $tap x?§¢ waxt, the gracedure Raapg hawk

ta stag 15$» whaag a tunefl in chafing: is rapaateéiy uyfiateé.

Rafarmnaa i$ haw mafia to tha fiawchart sf ?ig. 1Q far

& §a$Qxi§fiimn of 3 final §ass‘m&thmd fiur naming a $ingl& $un&r FR

r&fi$a having a fii5§1ay° flaring a fir$t‘ya$s, the nniiatanahle

1% amfi vary iistanafiia mhanmeis are iéentifiefi in tha fiama may as

in §i§. 8; i.e@¢ by the amticns in $fifi§$ 8%, QQ anfi‘iE4 ané the

&aaisiQns in the éiamand fie¢i$&§n stayfi QQ’ and 1381 &1fiiamand

fiacigian $te§ 14$ causas tha §rnca&ura ta lamg ba&k.£m $&& fitag

3% until all the channels mi the ?M.§anfi have heen analygefi. &ny

£3 umlistenahga ahannals fiateatafl at tha fiiamnné fiéfiifiiflfi step 92’

ara markafi in mammry via stag 163. Tbs vary lifififinahle ékanmel

éafifimtafi §n $t$§ 128 fira aasignafi tha hast Q? and ar@ 313$ markfifi

ia mamuzy, in step 175. Thasa gtatinns &ra aaaignaé the §a$t1QF

hecaufia an insuffimiant number cf fiamples have beam taxan, mvar

2% an inguffiaiemfiiy imng §atim& 9: time, in créex ta acmurateky

éetarmima tha atatimn*s &F$. fiuwever; $ince tha fitatien fiaa

§&5$&d the testg in fitags Q3’ and 128, anfi tharefera ig knmwm ta

axfiihit virtually me nai$§, it is §résumefi tn aiiar tha besfi

listanahility anfi ‘tharefareA :5 a$s$§nafi\ tha bagt. QF¢ wh$n

£3 fiiammnfi §$$i$icfi gtap 1&6 infiicatas that the firat pass is

Qampieta, a sficanfi paas i3 antwrafl.

fifi
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mi
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xys} s2s§m*?2~§ ;vc'.§‘::3s;s:.§mv.>s°;‘

?h& gurgmsa nf thfi fiirst atap ifia mi aha secamfi pas$

ia ta run & sida amamnmi aiiminatimm aigmrithm. Ema 3S afi aha

amanfialx mg aithar Sidfi mf sack 1i$tan§§1$ uha§na1 matafi in tha

£ir$t §asS arm camparad wifih tha 53 mi the iigtenakfie mhammal

batwaan thamg amé if thg lattar is fitrmngar than hath by 3

aextain pexeantage, > 38% im unis mass, thay ara cangiéaxeé tg
be finvaiifi amfi ara mat tn hm yiacefi in memary. Tke firmadcagt

anargy af sfircnq statimn$ nvarfimwg §mta fiha afljagamt mhannei

fraquanaias. Eh this situation aha $igmal enargy af aha aantar

ahannei wiil sa guhstmntiaiiy fifirungar than that mi ihg afifiacant

¢hanna&§ {which

&re.r$§arra§ tn afi “fiififi $hann$l$“3. aaaasicnaiiy aiée chamfials

will nut he xejacfiefi in Fass fix hacauaa aha naisa anfi é$§

garamwters samatimas fiamtuate inta tme "listan§h1&“ range» The

imtant fif this fiaafinre. $3 ta fiismmver‘ thaaa situatiams and

mlassify the $iée ckannals aa umlistenabia withmut subfiaating

them ta fine §a$s §2 ana;y$is. &$ statafl aarliar, this algarithm

may be anhansafi ta raquira thafi bntfi a§j$¢afit chamnelg yasaass

graater than .a martain minimuzs nmi§e lave: in mrdar tm ha

rafiacted as siée &h$fiflEl$.

fifixfi, in a stay 1?5 the radia is tunaé ta tha naxt

ahamnal wkich hag mat been marked in memery as being 1i§t£na§1&

at um1iat&nah1a. anfi a seaend grfiup fif sam§i&s ig takam af SS3

& amfi $F?$ thair xeapactive avaxagas are aamfimtefi and the ranges

mi 33 and R ara éarivad in $ta§ 138*, whimn1fiiff$rs frmm step 13$

by an inifiiai wait state flue is tha fact that thw ahamnai was

§m§fi tunaé in. fihfi Qfffififi mf thy avaraqa AF? with reswgct.tm1th&K‘
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13

3.5

23

3%

Wfi :§‘§3§3<3'?3&§ §‘{3°§‘§‘§§‘€§i?<§.e'€?§‘S§§’?

§FT fiaxgrmifiafi &n gaing fxmm fitate 1 ta sfiafig 2 by tha praaafiura

uf Fig. § is uaxaulatafi in stay $321 Tug diamfinfi fiacisimn ste§

33¢ ahgn chamka ta saw if thg $5 > a giv&m tfiré$hm§fi, ita nmifia

a?aragm is < .§v, anfi its 3?? aifisat la a ?3mv. An gr? mf£$at

sf ?3mv i$ agnivalent ta an 0§fSEt mf 3agAm§s, or a frequanmy

dafiiatfian mi é.SflfiR3¢ It i$ ta fia un§%r$tmw§ that tha véitagas

Qsafi are anly axam§ia3a kn? channel that fails ta §ms5 theaa

testg is natefi in mamary as being invalifig via atay x?§, anfi $5

and x laveis fiar ahannalg that gags the tas& aré.mmte§ in memary,

via sfiag x?a1 if §e§irefi, a further ggrting mat af kistamafile

mhgnnafig can he effamtad by cmmputimg tha Q? in stay :35 amfi

mhemking in nfie éiamana fiemi$isn $te§ 138 $3 ta wh&thar tha Q?

axaeafl 3 aelegtafi valua. If aha last §rmcaaura is usad, the Q?*s

ah§ve thg §a3&ataa lava: ara ra¢cr§$fi via atag 1?8. A diamanfi

aaaifiimn ata§ 18$ fietermines whather 3&3 channeis nut markaa 3%

imvaiifi at atag 35$ ax markafi aa walla at stay 1?§ have aaan

analyzaa in tfia fiecané §&s$. if mat, thaggracaéuxa iaaps hack

ta stag ;3§¢ if gm, tha fiiagiay is rafreshafi with inflimatiwnfi

uf ligtanabie chanmeis anfi their N anfi Q? faatara axa infiiaat&fi,

via atap 3&2. if tha rafxafih swanning bnttmn has baen amtuatefi

aa Qetarminafi by aha éiammnd fiaaisimn stay 1&8, tme gxemeéura

tarminatas; §ut if a saek ct scan batman haa baen aaxivataé, fine

naxt $§atian an tha tuning list ifi tmnafi in, its aufiin turnaé an

ané tha tuning gramedure anters tha giaza 3, whar&in the mhannei

tunafi in i3 mcnitcred in ancmrdanaa with Fig. 3.

m m
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Em & final tuner system mf anathar amhméimant mf fifia

invafi€&¢n, a EiSt&fiifl§'t§nQ£ grmviéaa tha X? signals far the

audia pragram as th& mhanmal that ig aunafi in anfi & smann&r tunar

paxia&ica:iy'u§fiatas aha tuning iigt ané yrovifias 3&3 infarmatian

far diaglay. in tfia hlfiwk diagram efi a dug: tuna: system shawn

in fig. 3:, an antanaa RS2 §rmvi§a5 RF signala :9 3 §i$taning

tamer 13$ anfi ha a gcanner tuna: 1&8. An E? am§1ifiar 188, aafiia

amglifiiar ififi, anfi.a laudspeaker 3&3 ara aauyied tm tha liatanfing

tuner 18%‘ 3a 1? am§1ii:er ifié i$ caugiafi to tha fimanner tuner

:88. Althnugh mat shmwn, the if am§li§iars 18$, 1&4 inciufie

limiterg aflfi §iS@¥iwifi&%$$$ fax fiariving thé aufiim gignala. A

gantrnliar 125 {er the tunara 13¢ ana 135 ina§u$a5 a C¥a'{¢ant:&i

§£§&$$$ifl§ unit} 1&8, far mantra11&nq bath a ghasa lmakad Ramp

{$523 39% far tmmimg afie listaning tang: :84, anfi anmfiher ghasa

lnckafi Emmy £63 far tuning tfia scanner tuner lfifi‘ Am ana3agwtu~

@igita§ manv&xtar §RfiC} 2S§, aannfictga to tha epu 1&8, 13 anu§1a&

ta yécaiva the $, $1 anfi AAFE ‘va1taga$ &arive§ frdm tfie E?

amyiifiigr 1&8, and $5 &BS 33% that ia connacted tn the cfifi 393

ia aaugiafi ta remaive S, N and ax? valtagea éariveé fram the E?

amgxifisr i§&Q 39$ inffirmatimn, that may be transmitteé almng

with tha whannai ta which the iigteninq tangy 18$ :5 tuned? ix

amu§1a§ item thfi 1? amplifiiar 33% tm tha ays 198 via Rfifi mfians

23$. RSS infarmatian, that may §& firangmittafi in the chann&§ ta

mhiah the saannar tuna! 13$ is tunafig ix umugiefi frsm th& 1?

amplifier :94 tm tna §?§ &§8 via R93 means 213.
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3.13

2%

Wfi S?®‘¥§$"?§‘i.a¥ T§°i°.I3i7§§i§?§§»¥§§§§i§’?

A fiisglay 233 i$ mafifiraliaa by tfia cya 3&8 far

yrgsanting bath inaiaatimns nf the iiatanab1a~an§ vary 1iatenah1&

mhafineis i&&nti£i&§. by‘ tha. acaanar tuner 1&6 at ra$§sativa

fraguancies aiang the hanfi, ana énfiiaatimng a$A ta cartaim

infarmatian s&ah ag their Sfi anfi QF, anfi any gextinent Rafi

infaxmatiwn.

fhe arxangement §&$c§ih&& in fiig. 11 :5 that sf an FM

xaaaivar syfitam, but tha iilnstraaimn ia intanéa& ta camvay aha

ganaral mafia, ama tharefara alga aggly ta am.aM reaeivar system,

fir ta 3 Qyfitam imamrgmrating hath AM ané Fm racaivars.

fifi ca$&, bmxafi 18%-anfl 18$ tagathax, as well as bmxes 135 and xfifi

tagmtfiarg wuulfi generally ha inasrgarated in the sama §hysica1

fiavise, sash as 2: Ratimnal Semimmnéuctar §M1§fi3 Am rea&ivar

5y$§am. R33 faaturms are nufi generaiiy &0n$ifiaraS far fiegiuymenfi

an Ax hrmaécasting gysfifims, anfi an the RQS &a¢afiars gas ané 21$

‘way he mmn§c&$$&ry. in thm 1cas& Qf a aambinafi Aw an& EM

raceivar, a singke c?§ 33$ mania émmneat ta anfi mantra} the

assmciated ELL; fiflfi, anfi Rmfi subaamganants fur bath r&ceivar

aystamsg anfi 311 af theae aeviafis cauid ha inamrpmrat&é inta &

sim§l& nantraliar as 13a. in adfiitian, bath zistening and

auannar tumarx 13$ anfi 1&6 might be manatrumtafi inta a singia

yhyaigal mmit 18%, and hmtfi listening anfi scannar I? stages 3&3

fiflfl lfié might ha m$n$tru¢ted imam a gimgie yhyfiimai unit &8§x

i$ a?ig. 12 fiawahart sf tfie agaxatimn cf aha

iistening tuner 33%. Sta§ E34 malia far activmtian mf aither a

saak my gfian tuning batman. if aithgr batten is fictivatafl, the

§rQ$&dm§$ ga$§ frmm a mfiatfi % ta & $ififi& $ sm ax ta finfi a
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Wfi §*€$a’§3~1§"§‘2«§ §‘§l°'§‘§'§§2'§§‘<§§"‘{!§§§‘?

.namima3 at rafatmnme vaiue far AF? in aaumrdanaa with txa

§s:c‘tmee1:3.2xr.»~._% asf Fig. 13-, <i»2:ss‘:r:§.§>e§s.‘3.— :21:-s3§;.em‘. 29:: 21$ wthea :&.i.:.:°mm§.n§§'

auger 13% ifi t§&a fimnafi ta tha next $tatimn a$‘tha tuning iiat

fiisgiayafi an &is§£ay 213, aa a rasuit mf tfie Ea$t scan mi tha

gcanmar finnar'iSfi, afifi tha aufiia ig turnad em. ‘wag a§eratian sf

tha saannfir tuna: :88 far ifientifying listanafila atatiang will

he axpiainafi by reiaxance ta Fig¢ 1&1 aatg helfl in mamury fa:

tha mhanm£1 whifih wag prmvidafi hy tha ficannar tuna: 18% is

graaanteé, via $te§ éxs, an the fiiagiay 2121 fiaxts 35 in the

mafia mf Ffigs. $ 33$ 1%, a Sfifitfi 3 ia entarafi wharain the shanaaz

fiunefi ia an thm iistening game: 13% im mamitaxafi 35 pravimufily

fiagcribaé in anfimawtian with Fig. §.

Ref$r&nme ix new mafia tfi ?ig. 13 fax a fia$cri§tian sf

&ha aaiikration §raa&&ur& failawaa hy tha ki$tamimg tmm&r 18% in

gaing frmm aha gtata & ta tfia atate § af ?ig. 12 ta finfi thfi

nmminai my refaranae vaiua sf RF? fie ha used xm tha menitgring

a§&rat§en in gtate 3. Tha gnrgmse fax calibrating &F? fly tha

iiatanfimg tangy 18¢ ix $m that the Q? dixplayefi fur a $tatiun by

tha saannar tuna: 13$ £3 t§a $am& as that fiifiglayafi by tha

1i3tenimg‘$un&r‘whan‘th& statimn is tnnefi in far ifiatening. ?his

is gmgaihia hsaaus& aithmugh the tunerg may .hav& fiiffieremt

absmlnta valuag sf AF?, thair arw af*$ets for a given atatian

viii he &ha xame, anfl &F? aff$at is grefimmimant in‘ the

fiatarminatiam mf Q? that is gerfarma§ in accwraanma with Fig~ 3»

Alfifiaugh, as wili ha agglainaé in amnmactiem with ?ig¢ 1%; the

fiaanmar tunwr 136 has alraady fammfi a numerimai value mi AF?,

thia vaiua may fii§£ex frmm the vaiua fauna in Fig, 13 $in&e tha
¢
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Us

fifi

£5

¥3@fiNflM Fflflflfififiw?

xaagemtiva mmmpanfints in aach tuner saatimn may fiiifax §ligfit&y

in vague» At fiiammnd §ami$i&n xtap 229; a aatfixmimatimn is made

as ta wixather .2: p;:°&de~t::=.>.3:“:33§;‘£més:3 ammzm: 2:3: t:..:i.::m\. $':.:<:§:> as '§:}m>.

suggefitafi 5 minfita$,.ha$ elapgad gimme the xasm AF? caiifiratimn

mi tag }i3t&n£ng tamer. if net‘ the §revi¢us nmminal ax

rfifarfimma va&ua.a£ AF? ia u$$®, atep 232, 5% 35 ta §1a$a th$

syfitfim in thfi saata 5, if, hawevex, mare than tha givamxfiime hag

aiapgefi sifice tha last calihxatimny tha li$tening tuner ifié i$

tunéds fitey 23$. fie the $§&tian an thm tuning list dEv&1m§a§ hy

the saanmsy tnnar 1&6 in 3 mannex'to ha axgiainafl by Fig. 15 thafi

has fihe greatast valme GE 38.

1?fia fallcwing ia & fiaaarigtian by ‘exam§§a mi tha

prucafiura jusfi &a$¢rik&&. Rfisumw that the fimanngr tuna: is

gremi$a1y aligneé far A?? such that when AF? is maiibratafi an 3

very 1i$tana§3a 5t§tian it mfiasuras zarm cnrx&nt anfl aexm waits.

&axt, as$nma that the liatener tunsr i$:misa1iqneé fiat AF? guah,

that when AFT i$ aaiihratefi an tha aame vary Eifitanahle 5t§tiQfi

it maa$uraa +§§@Am§$ anfi, tfiarefuxe +33§mv. in mamh tunar, fiha

maagurefi 3?? Valuag bacmma the Namimal R?T far mmmputing tha RF?

mfifsat afi ath&r statians‘ flaw assume tha$.bmth tumars «£11 tuna

am a paw: statian such that when the amannax tangy rungs it in

3&5 AF? measuras +iag&m§s. Tha 3?? Gffgex far thi$ sfiatian far

tag saamner tunwr will be +1%gRmp£ » agawpsg ané sa wiii b$.tha

absmiuta va§ua.mf lagamyg. Wham tha iiataming tunar is tunad ta

this same statian tha &F? will mmasure +5Gg&mps, anfi +$QgAmp$ w

+5§#Am§5 mguais an ah$a1ute value Qfffiat mf 1§gAm§$. Thig is

hfiQ§u$& in gawk aase.1wh&t is raally .baing measurafi is tfia

fifi

Samsung Ex. 1320 p. 1198



Samsung Ex. 1320 p. 1199

M$

....«wwmww ‘.. _.. . .,...‘- Mm».._._~....—-

?*3§§fim4?2$ §£3xxs§aaws?

fiififiawamag in tr&n§mi$Siwm gfialityibatwaam twm xadim $i§R&l$, ané

nu mattar which tmnar fiags tha measuring, the differanae betwaan

%ha fiwn signais wili always be fiha gauge

$12: ’é:.‘§x.3"L:~:-1 jpuirzt, tfims ;§;:::’e::<:sa:,'31:zr£es. ix li3§€% mf %:.1h«a 3.;a§~i:

ymrtianAn£ the initialization gracafiura mi F§g. 3 in which, aft&r

a hrief aelay, aumh RE %.§ ma, twm $um$es$iVa gxamgs mi samgiaa

mi S; X and 3?? axe takan anfi tha reapactive averagas far eaah

1gramp §§m§uted {sea §te§ 132g. kigw cmm§u£a& ia the ranga afi tha

valu&$ mi SS far aach gravy. Kn fiiammnfi fifiaisian step lfifi, a

fiatarminatign is mafia Qf whatharLth& SS averagaa of bath grunyg

mi gamfilms are graatsr‘tkan 3 given thr&s&w1&3 tha xangaa af SS

far the twm grmu§s ar& within gmma parcentaga iika the suggasteé

16% af aach athax, anfi hath averagea ofTN are witfiin a given

limit. fha Eimit suggestafi is iass thaw 1§3v whan tfifi S we {time

amnstant} limit £5 .1v—a$ axp1a§nefl in cmnnamtion with Fig. Q.

fifiammnfi fieai$§an ste§ 39% aisa &atarmin&s whather thm v&rian¢a

between tna AFT avaragag far the twa graupa is lES$ than a givan

va1t&ga sucfi as the guggagtafi .Q;v$ eqmivaiamfi ta aygrmximatagy

3&&m§s my 3 frequ&ncy—fiaviatimn mf éafifiz.

whan tha stag 1&4 infiiaatex that the strangeat statiwn

§as mat met tha ¢r&teria atatafi ther&in, it is fieterminafi at a

fifiafimufi fiamisimn afieg 23$ whathar thara. are any 1i8fi&fiafil&

ifstatiang %hat have §&$£a§ tn$ critaria in stag &@£. tna

next strangefit statian is tmnaé in, via §teg 228, anfi §t_i3

§rmc&ssed as infiieated in gtep 1&2 and in aacisiam stay 13¢. If

fihara is Ra mther listenahie statimn an the tuning ££xt§ it ig

éetarminefi in §t§§ 33$ whethmr th&rm is a greviaas nmminal fir

5?’: ’_;;)C
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‘$.22

16?

31$}

ES

-£&£&r&nca vaiua af Afm.

Wfi §x$3§§»c$‘?2-°$ §‘§2'.§‘s‘§};5‘:§‘£§,*%.”i3?§‘i§’§‘

if SQ, it $s u$afi in atay 23%. if mat,

‘mm kw is ncm. caiihrestafi’, <‘3;§“‘$§ I3:-33'i<j§‘s:‘é. mi‘ a:.e:~§:esg>t§s§:'1.£s 3:??? valmaa

ta ha usafi in a manna: ta ha axylainéfi in the flawmhart ufi Fig.

15 is inmraased in stag glafi in thig axamgle ans vaiuaa are

d¢nbia§~ wags; at tha state 5 thera is eithar a namémal vaiua

cf AFT fia fie ugaa as &h& aacaptahla rang&$ sf &?$ are inaraaaad.

Rafaramca is mafia ta Fig. lé &a§i¢ting the Qverall

a§&rat&mm af Ehfi $cannin§ tunar 186. &ftax'a rafaygnma value mf

&E? is aetaxminefi by the §aitia1i2atiwn pracafiuxm at stap 111.a§

§ig. 33 th& pxmcags entara mtate 6 af ?ig. 1% in which the bamfi

af mh&nna15 is $canfl&d in a mann&x ta be &a$exiba§ ta sexest anfi

fiiagfigy 1i$t&nah1a mhannals anfi certain éata ra1$ting ta their

Quality. fit the and sf Fig. 1%, tha yrccaas gags ta a state ?

at xha b&ginnin§ sf Fig. 1&3 that mamitars listenable $tatimns

in a manner ta hfi fi&$ari$afi far fiigital fiata that mi§ht h&

hrwadeaat if snub is flaxixafl. Exam tha enfi Qf Fi§¢ 1§&g the

yrmcegg enters a gtafim 3 sf Figo 16 tm finé in a manna: tn ba

dagwrihafi a rafiaranma valm& mi &?T. At the ané mf ?ig. 15 fiaa

§xace$5 lmaps back an the stata 5 at the fieginnimg mi Fig. 1%.

whara may ha an e§tiana1 §e§3y af arbitrary auxatiwn h&£$ra tag

4Stata 8 af Fig. xfi is rawentarefi. Eigé &SA is amittaa if fiigitai

éata hrmafimaat by tha statimns is mat d&air&fi.

Refarenaa ia mafia tn the flmwchart mf Fig, 3% gnawing

th$ gmanning cycla mi aparatimn mf the s¢amn&r tuner 38%.

flptimnai but fiefiirable faaturss nf the invantimn ar& skcwm in

yhantmm §iam&n& $tep 133, anfi phantum binak stays 1366 136; Eéé,

$§3s anfi 2§%¢ Tfi& sta§$ mf Figé 15 are aimilar tfl thflfifi im tha
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1,11

3

---»~ -‘H-an... .... 11., . . _ _ _ _V___ ‘_____ ‘___V_

‘§§~’$ §‘I£.“°'2§°s"£3§a’?3*=§3{§§§$‘€§§’?’

flawmhart af Eig. 3, an@ ara iéentifiafi by tha sama numaxais»

§&v&rthaR&$a; A briaf smmmary ia graaented hara far camven§anma.

wha S; E aad &F? ma§&mitars 2%, 2&3 anfi 383 are r&$§aativg£y

ufiamgafi ta rafiaranma vmltagas as pravimn$iy fiesmriheaw and clamga

ara ralaased in step Sfif, whicm fiiffers Exam stag 83 in tfiat,

since this £3 a smannar tuner, mat a Kigtaning tuner, its audim

awtput wmmlfi nmrmaily wax be cwnneutaé, am& an 33’ mm£t§ tha

aatimn item mf “warn aff again". A fiirat group &f samglas is

fiakmn af S, 2% amfi RP? vsltagas and tha rewgemtiva averaga$

gttained in $te§ $8. Tha 3?? affsat i$ ammgutafi in fitfig 13%1

if uaafl, $ta§ :25 adfiufitg aha minimum SS anfi Q? in amaardanaa

with tha §asit&an af 3 city firivingfammntry firiving awitah if

prawamt. Ema valua af $8, N anfi &?T derived Exam tha firat gram?

af $am§1&$ takan in 5te§ $9 are snfifiemtaa tm aextaim Range

critaria in sta§ §2*. Xf the fikanmal fiaa$.mot pags the cfiteria,

in step $3 tfia next channel is tumad in, and thm yramafimxa iwmpa

h$ek ta step Efic

If a channei mfiets the ariteria af tfia fiemifiimn atag

$2‘ anfi £5 fmnnfi at éeciaimn atag 12% tm have virtually nu naisa,

it is amcaptaé as vfiry li$tanah1& and gtared via stag 153 in

memary aiaag witfi its vaiums af SS, fl and QF. whis leavea

channels mi que$t$cfiabl£ iistenahility‘ $ama may ha listenahfia

Efifi samfi net‘ These that ara 1istana§1a are smrted amt in stag

13%?’ by 'taking' a s&ammfi grmug sfi 3am§3es, fiatarminimg aha

avaragfis, and &atmrmining the ranges sf SS and N aamgzga. Sfieg

333*’ fliff&ra fram stay 13% in that, gimme this ia a smannar

%un$r an& tha dnrafiiam sf a saan ix samewhat irrelevant, sggg

63
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1%

lfi

2%

¥W§§&®$§§ F§fiW&Nm®Mfi

;‘§.;§€.}<” <:3z‘;=§z.IE.s§:.':2‘&:§s S§}i§§I§,~§3.§§ ¢:.«v‘ear as iiuimaz §_:.hs«ar‘$.:at3 rat.’:‘.m>.r than as 2.51%

§3v8iS§i’§.¥3{i» sémg th:e—x:>£§sa;*2‘t mi‘: time am:‘m:‘.=.u;;a Am’ is: »:§a~::m:.m.i.:*:.afig

:f§:-1§..::we&i by ms-;<::;i:~:.is::ra step 13$; wkximéx tkmsga valiueez cafi $3.. N and

am“ affaaiz are Vmmmgaarazfi with criteria izmzkicatmi. it‘ any csritfirsla

are hat tzmatz, s:’i:.:=a;:: $33 initiatas the zchanrzsal. raging turmsi in,

via ;r§a§§aa*’:.ing tkm g>3:°m*it.z:mly émsceribezi ‘3,;s:rs::<;:s=;~e:§:225wsa £zta3.r?‘i:i“z1<§ at ~.=:~ts::§::

38. if a :;;-hanneli. msamzs $21.3. set’: :::r;§:§:saris: ms e:3fl<'.‘.Zi.$3;i.~t:s§‘: $'t:a;-,3 3.3m

“mm; <.a:tai:‘:i::sn is rm:-s:s:rr3is~:<3a ‘via. stag $68 in thsss *;:u:21‘i:‘.zg* :ii$g;z;i.a§2‘ Kiwi:

aimng with tiw ansi N valm-ess3.. the: Q? is; r.:a3,~z:u3;:at.eti visa sse‘c~ap

£363 it iszs mzmgsazmzeti with t;§1»aa :is=:t:mf7m.ime<i 3:33» gzzsssitizm :33? the

zzity .<:iri.~¢irzg;‘~ce3untry <33:“:‘ua‘ir3g sw3‘;t:.e:s.z i3*«t3<£=mi.*5i£:«r: .s;t:»ea;3 3.33. 312%‘ the

Q?’ ._i:§ beslmw thaws; ;~‘:eZ1+eac:‘i:.sm§,. stay 93 3,3 acfifimsszsseaeffi, mt. zit:

£z£:<'.‘.*sa>,_:3’§:;a§3}.6s, §:'$.:§2A§;s is .a:i§s::‘~a$s—ea:&;§..

arm c3(i£‘fe:::e=m:e with %;;§*s~<.a f23.s;«2zm§‘:azr”’h cf Fisgg‘. $3, camzxarati

ta Mfiixat af Fisg. E5‘. is *;§':£:%:. in £2-‘.‘~‘§:€éj§IS 2332. xx? Fig. 1°33 gm. intfiiszatitsn

is mafia in mamcmgr as ta t«:‘£m~‘me::r any s*.:\a~:.ic;>n that: ham 3::£2<.sa:’:1 fszzunfi

ts: he vary li$t~ss.na”:31.ss:~ czar limzenahla ts: *z:2.'ara.s$mit*t.isx—rg‘ cia*¢.:a' im

afifiitien ta: truss await: aignalim Next, tii»:*e:;i.ss:.ie:>rs estagm 345 «:3sa~§;Aasms:i:mm

wfmssthsarc all 4s:§':arm:2}.s cf ‘§:§*isas hanti hiazvszs beam anaiyassaxzi. ‘.‘-if net, ax

3.s3a§>}:§ac:§: 1.5 mama '22:: stag as. Riggmaring far ‘aim mamant. time: §mz»:1nt:x.sm

mceps, in mtaagz 1&2 ‘fchss di.s>;.~e3,.ay $33 is rwafrashaa with any new

3-i‘$t’Ee*3fi“§&§3\£3 C:§‘zs:’s:‘::‘3s§1§4. anti 2i’a>m:§eur2£.y 3i.23Lss‘*:.ar3aIr.33;e »::msnna.1e§ t:}:.§.2.°t; area»

new un1i..:fi:¢s:nai:}.€a ares t3s=s3,m:e::;i.. In .=:»:'it2ii::£.::>:'s, in stag

agagzzrmgmiata i:'::i:;.s;=§s—‘t;s:3;r.s.= £131: 33, :=3:‘:s:3 Q35‘ arm §.\.rcxs:i‘us::&s:§ Em" .s§§s£:£2‘1

li$'£:»azna?n1a am‘: var}! lisstssnabia cxémsmsal.

’3C‘§“1$5‘. Vsmanruszr tunes: 3.286 is nszsw ‘in gtate Ta‘ .aa.n:i ms:as::'s.}g' far

tha afiasta mmnitmyimg 2;-hcasm in the f'l:3wcsha:“t; csf ‘i~"i.:;§ 1.53». ‘Ema
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U5
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Wfi .%s‘N’?3<~% 3*£t‘§‘~:¥3&9m:a§x~“:

mgxt $tatian markafi w&t§ a data fiag in sfifiy 23$ is tumefi in vi&

gtap E3&A %®na aatfiafi £3 iméQ§mn§emt mi th&—chamna1 ta wfifich aha

lisfiaming tunwr iw tunad am that any mhannal mauld ha se1aut&§¢

fhm hrmafiaaat fiafia fram thi5 5tatien $3 amliected in §ta§ £35,

an& fiata fiat méah chafing; is gtwrafi in a fii$§1ay huff&r far that

mhannal via atap 238. Qlfl fl&ta i§ fieiatgée In fit$§ 24$, tha

fliagiay 3&3 is upfiatafi with any r&l&vant infarmatimn at fifififiifii

indiaatmrs frmm aha ahannel tnna& ifie This infaémation mania

in&&aate tha.ty§e a£‘mat&xia1 baiuq braafiaastw .$acisian $te§ 2&3

eheaks ta sag if all ahannals have wean axaminafi. If net, stay

ifié iw reaéaressafig but if an, the $yst&m 1ma§$ tn the stata %+

A§§itiana1 amhwéimants mi tha invantian fiesmriheé in

tha gfiantam hiemkg 326. 133, Eéé, 353, 25%; ané fiiammné fimcigicn

atag 133 Q? $ig§ 1§‘wi1§ n9w'be fiigausaefi in graafier fiétaii. Tha

firgfi ai th&s$ is ska? 2&4 in wh£ch an avaraga mi th§ aurrant.Q?

and SS w§th vakues abtaimgfi flaring greviaafi ayaies £3 attaimafi

in mrfifir ta grasfifit mars £tahia va1u&§ in the fii5§lay 2&2. fihara

ara, at caarae, many ways fimr fiariving 3 weightefi averaga, but

tha mna iiimstratefi in Fig. $53 has haan fauna to he ufieful.

Firat, all but tag curxant and tw$ previmus vaiuaa hf SS amfi Q?

ara §aZat§& in $tap— 343. Next, in gtep 3&6 tfie maxrfint

maafiaremant is muitigliafi by 1.3%, aha firgt praviaus maagurament

by .5, anfi the s§amnfi gravimus maagurament by 3.3%. whe profiumta

33$ smmmefi in fiteg 2&8, anfi tum mu1tip1i&rs ara summe& in xtag

35$, ta graanaa 1‘?5. In stag 3&2; the fium af the profiumta is

éivifi&fi hy the gum mfi aha mu1ti§3ier§, gnfi the mcrz atabla valua

ix $hnwfi in the di$p1ay‘2l2 via atag 384. § similaf matmfimfiticai
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¥¥$§&$§fl ¥§$Rfi$@§§fi§

§rmemsa cawifi fie $§§1i&§ ta whtain a waightafl avaraga fax any

numkax mfi maasufimmants instead afi jmxt ska thraa maa$uremem§$_

ififiifiafififi in stag 3&4. &£ hmtefi, thi$ avaraging wan ba'usa§ far

bath $3 and QF¢ aw walk ag R my fi?T»

17! En atag Qfifi of Fig. lfi, tha strmngesfi mi aha $tatimn$

racmrfiaé. at ‘tha. stag lfifi .a£a lmaéefi imtm» mammry‘ luaatimnw

a$$§miat&§‘wi%h hast statian mamary hattanx if yravified, and the

fiigplay £13 £5 uyfiatafi gm 3% ts inflimate tke mwmary huttwn n§mh&r

aasoaiatfifi with each 3tatimn*§ indiaatur in tha fii$§2$y

1&3 iagustxmea in yi-Q9 32°

3 §han§am Qlack Efié in Fig. 15 smggaatm fihat

infiimatians ha mafia an the fiigplay 21£ as ta whathar a ahann&i

infiiaatafi as listanahle ix inmraasing ax de:ra&sing in Sfi ané far

QF, a3 iliustratafi in Fig. 32$. Ei§fi 15¢ ifi a flwwwhart cf an

1% amha§im&nt mfi the invamtien infiiaafiiag flfifi way in which théa may

ha aac@m§&i$he§. Taa waighted average mi 53 er Q? §atermin$é in

?i§. ififi-far the current fiflfifi af the F% baxfi ia ammgarafl with the

ra$§active.wmigh&efi.avarage far tha naxt previaus aaan af the ?§

hanfi via $t&p 2&5. at §§¢i$ian stag 253 it ia fiafiermined whether

2% a fiiffarafics ié lms§ than Sana given pmrs&nt$g&, nharein shmwn

as bging 1fl%, for axampke. if gm; $tap 2&3 grmvifiafi far

fiiaplaying a standard stafiimfi imdia&tQr baxg If amt, fi§ci$imm

$t&§ E§§ detarmines if aha latar averaga vaiua ig g$§ater than

tha praviums average valma. if it is, stay 26% causaa an upwaxfi

3% §ainting arxaw ta ha fli$§l&y§&+ if it is Qua, ate? 2&6 aauses

a flmwnwarfi painting array tn ha fiisplayad fifi i1lmstra&&& by

atatiun infiimaturs 51? in Fi§. 32&.

$6
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muring a firfit aaam mi tha hanfi af mhannaks in

smmmralanicaa with §‘i§§. 1.5, a reéfaéxranca vzaltssa cat": i5§.?é"3€‘ is: fietmrminmi

‘my 'i:}'3e; i2§i<§:i»a1.i3a%:;i.n::*: g:s::m:£s::3u:*as ~c:>:§E' 33‘§.<;3‘.~ 2 in ma§-iiigng :;*§:.§ fiamiaimfis

as tn tha iistamafiiiity mf each mhanmei, but aftar tfi$‘§fQ$Q§§XE

mfi yig. 1S arVaf Fig. xfia, if tna latt§r is ugafi, tfie gromefiuxe

\9f Eig. 1% ia ugefi ta u§d§ta the refmranma va1aa af 3?? hm he

naaa im tha next swan sf aha §an§ af ahannaia. yig. :6 £3 sfiata

V3 simci ~§:.s;*.:z*2-2:i.ms‘z;saz§ by ::‘m:;s.:rs:i.m;§ ta» 5 .e:§’ig. 3.5} am: 13»

gahgtantiafily tha gang 3% tfia yramadura fax fin$ing a refaranna

2 xralua mf in fine; .1iste;=.nim;g tuner: §.ss§ mat f‘«::<x:’t:}‘s in Fig. 3.3. In

.‘z‘~“i>z§.. 3.3,, there im, 2:5 i¥.n&3..s;ss:=%‘?:»s:ei by e3s‘t;s§§ 11$, 315:2 aalibratiwn

exf .33.‘§?ii’5. if 31:: \»*z=a}..iti §s*§;§.°§:::$.—m3 fauna in am: .:t;.z:;u:>:‘gs 132$

33%, 338 anfi 233 anfi ii tkara fis mm pxavimug ea1i§rat&fi valum as

inaiicsattemi in the xstsap 1&3. if this cs< ::2:e~;:r:ss Fi§;I.~ 164. m:mas.vm*.;

aw izize mmxga mf amaagtahxea $’a.§7":’ vaisiums §.s:~ ;iB‘£:‘«::“s§as§€eifi,. mzega 333:;

in sxxrfiasjar ts: aszcmznmmiata °»°a§£“.i.€i‘t:.i4::m$ in anti athéex

fsxntarm

 ;%}.*§:s.=¢:¢37sa*»:.§ :3 Rséssfssrsssnsxse AFT  

R~‘£3f§33:3'€5:3%€)'§3 matia ‘ta $’i§;“$. 33?. 3.3, 1.3,, ami 1933 ‘$45.21* an

53 ax§:1a3m.ti\:;m <>f:‘ as way ME tiataxmining thsa re< >mina.§. ms r&fer&n¢-sa

waives: 22:? AF‘? in sgaing from stséte 1 s;t:zs*::.a 3 in §?‘i.ga. ama améi

3.0,. mall Lag ‘variatinns in aha ‘t3~z2:esz:§.‘2cs3.ai ssixaii Es: 3..i::z.ii: am am

§3£$'—.$§.$ csf am<.R:.i~em: tsamgamraxtzure rather‘ than msin-g the AFT

:32‘? a waxy 3.i;*¥1'§iE:f}E£}31£$ atatimm. Ans3thx-yr apgxrwaars sm's.33..::§. he tn:

3)’! ctmzmisfine ‘the 3:??? a2:~::m‘.~s2n*:: ‘§:&:s‘s§:s.*x‘aa*»:.:.3.;t”s;‘s asifiussztzwntz amng ‘3s”i"§2§’3x tna

malibratimm afi AFT an 3 vary iigtanahla atatimn, by thm simyla

$3?"
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13

15

3$fi§fi%fi§§ A §CTRK§fl%%fl

ammmimatian mi tha yrwuefiuraa Eutlinfifi in this a§p3ica§ion$ ax

§11uStrata§ in Fi§¢ 19A. in afidifiimn, the fihxashaifi §ur $3

anfifar thfi rafigmaian limit mi x may alsm he vatiefi im auaur§an&e
‘with tamyaratureo in thé a§r¢ni$ af Fig. &?, thm ambient

tamgaratura is fififififwiflfifi by the vaitage at tfie fiunatimn 2aa af

a re$i$tmr 26$ aha a tam§aratur& gansar 2?ag whisk may be an

&M&3§¢ that arw nmnnemtfifi in sarias in the arfiar named fiatwaan

a gnimt 3?£ sf raguiafiafi EC‘ valtaqa Qfig w 3 V ané gtaunfi. an

Afic $?éVmmnvarts thia valtaga ta 3 §igita1 vaiua,-anfi the C§$ 1§$

af ?i§. 31 §ravi$a$ tfie value mi &F? vmktaga am ha usafi fram tha

iilustxativa lmukwug taala mi Fig. 1&¢ §ha ggrcentaga variatimn

in tha &S thrashmlfi ané tha Eimifi of N man alfia h§ gymvifiaa in

tha game way.

?he §rasa§§ra far making thmsa d$t&rminatians is §at

faxth in the fzawahart mi ?ig‘ 19, At a dacisiun gtag 2?$ a

fiatarminatian is mafia as ta whethfir ahara has h&en mare than a

gflven ahamge, fiuch a$ the &ugge&tafi .Q§v, at the junafiimn 35$
sinaa tha last reafiinga If nut; tam yxmcafiura terminatea via

step 2?8, but if sc, in sta§ 33% tha tem§&rature semgar vn3taga
at aha fiunctimn 2&5 £3 lwakefi my in a stmrea table i11u§tr&tefi

in ?ig. 1% ts find tag value af $9? vmltage and th& gereant

ahange in tha SS thrashmlfi er the N zimit that ahoulfi he used.

Km $t&p 2&3, tha AFT vaitaga i$ a$sigme§ as tha value ta he uaeé

in §&riving the &F§ e£f$ets. in an aitgrmativa $yst$m that

incargaratafl bath ambient tamperaturfi and v&ry.1istenab3a Etatimn

mafihmfig fimr fietarmining &??, stay 353 mf Fig. 19 wmuié insteafi

fiasmriha a prmaedurs fax afifinsting the flominai &§? fiaxivafi frem

8%
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aw *~*“““'**”““\‘Vvu::xi%<R\-«««\\\%%Ri:\\'“WWV“~“ivm~wmvw~e.- , ‘WW. ,___,M___‘_ _ W

W83? $*&*%?»i?m ‘ §"{?32'°f‘€.¥.‘§S3»§.3€§S§?$‘F

as ssfizatiéan by an ammuntf $§'.»ac:.i.f.ia§§. in 5: simiiar ts: Féitg... 3,8,.

whia altarnativfi graaafinra ix ifiemtifiad in 5ta§ 282* in ?£§.

mm, which is z:a§;§xes:r%»:i:.m tlém as Fig‘. 533. if ti:e3e§i.x."e:3,, e§‘i:;¥s:§::

33$ _3§3X"I‘3‘$€‘i€3:§;$ far fiariving Vthsse S3 ’§:§.‘33.“s‘E3$§'“3C«‘3.~Si .fx’»::sm the: tabla mi $:3‘.:_',?..

38, Ear uga in”§ha varimua fzawehartg. if it ix aiao fiagirefi tn

afijaat tha R lim§t used in the f3QW$h33t$¢ thifi $3 fiana in

acaardanaa with gtag 23$ anfi the tabia Sf fiigv 13.

.$a§§:i§;.§"a“'::a:a.mf§~.mz:;;:mi§.t;§;¢§;a:mE$é‘z;;.i$.:

Enstaafi mf u$img a3aanufa¢turar*s $u§geatwd naiaa limifi

Q; the kimit fiatarmined frmm tamyeratura in the manner just

fia$¢ribe§, tha limit may he malculated in accorflanma with an

a$§a¢t mf this imventimn an th& ha&i$ mi tha nmiaiagt ¢hann&1¢

Xi im§1ament&§ 3? th& §mimt§ in fihe gxmcaéuras a£~§ig$. 2 ané 5

in§i¢ate§.hy a $tep Q3 shew“ in dasfiefi iinagg naise valtaga fauné

wan ha auh$tituta@ fer tha %.& val: in tfia auhgaguant fitap 18%

$9 3% t¢- raiaa ax lawfir‘ the ‘nmi5e limifi carva ef F;§A é.
&lthmugh~tha $fie§ 93 is mat ahcwn in Figg. &, fig ?&, 8 ana 10,

it caulfi §$ uaefi at gush a paint in thesa grmaeéuras as to $u§§§y

the maximmm valua far the nwis& limit aurvag mi Figfi. 3 amé é

wheraver they are ESEQ5 a.g. in stage 32$, 13% am& 154, wheravar

kfiay aggaar. In tha fimwmhart far this groaefiura $hawn in Fig.

3%; the hiqhaat Qverage vaxue mfi samgias N éuring a $can £5

datermfimafi via $te§ 2&3, anfi t&e limit of N far the 5 TE value

in ‘i‘°i.*§. 3 is asset at an ar;E32“.tra:*y §§‘.‘1“£3&nt-z:‘ég§33 s:a.3£:‘§*s ax» tines 1.sssss$e

tfiam thig vaiue a§ su§ge$ta& in stag Efifi. In fitep 2§2, the nmiaa

re§astian gimififi fur thm Gthmr tima mmn$tamt;pariad5 us&§ im the
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1!}

3&5

‘3:’§r‘€¥

1’f‘Z§.mIs:e,‘:§:m:.*t:§; are §:>az.saé szm an agzsgarcsgsriatsa §ra;§~n:.°*c;iama1 Vaiua

muitigiiad by tha new nmiae ra§&ct£an Ri@&t¢ ?§r examg3a; a

maa$uramant- takan at twm ’§ima~ manstantg ‘wafiifi u$e a naixa

:re§§a=:;:"t;:°,.ca:: Emma}. 43$ 355% cm the new nmissa r£2fi§e<:t;‘Z‘::m .3~i.§::z:i‘§:.

E.naise limit flfifl a1$m ha calihratefi in acmarfianaa with

amothar agyact af fihifi imvantimn by measuring aha naisa with tha

a.A.sm>c:iatVm3; ¥,‘:%,§’§‘§I.$':$i‘13”'£R clamgnaaci tn tgrmznzi ss:»z:: as 12:13‘ ezxazsiimkg 3.”m:=§2i*e“sa:;§

signa1$. In a circuit af Fig. 21 fin: making thi$ makibratiam,

an &nt&fina 2§é su§§&ia$ RE aignais ta a tun&r 3&5 that is wam§&mfi‘

aw an IF amgiifiar 238‘ A $witchimg éevicfi fiumh a5 a r&;ay at

transi$tmx 39% iralay 13 fihawng tmat is mmmnactefi frcm tha

antanna 39$ tn a gaimfi 3&3 at'gruun§ gmtantiak is $hmwm as baing

ayerated in respam$e~ta & valtagm §rmfiuaafi.by an a§$res$’§&mu&ing

lagim 386 unfiax tha ufintrml mi a Q§G 3&8 that is agupiafi bmtfi ta

the tuner Efifi. anfi tha 1? ampiifiar 2&3.

Fig¢ 32 is a flmwmhaxt inéieatfing the manner in whiah

thfi §?U 3&8 of Fig. 33 Q§er§tas ta fiaxive a cakibxatefi fiGi£@

vaiue. Afi in§ic&t&é in sta§ 31%, the switch 339 is Qlmfififi gm

that aha waxy nmisa in the reaaiver is tharmally generataéx

Raxt, in aha? 3133 samgiaa avg takan mf tha vmltage aarmsg the

§ aayaaitor 2% .aftar a briaf flaiay, anfi thair averaga i$

mamgmted. Thfi avarage is multiyliefl by tfié invarse af tha

garmentaga mi full aharge wccurring at tha>en& af tag time mi

samgiimg. 33 way cf examgle, if the ené af the $am§linq mmanrs

at 1 T3, tna cagaaitnr will he 53% chargad, and tha imveraa af

this is 1.€. At the ting cf systwm fiwsigw, in $tap 314 a hasa

levfil far r&c&ivax genexatad noise is—set anfi a naisa rafiemtimn
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iimit suggastafi. En 3te§ 31$, tha avara§& wuise mea$ut$& with

the antanna 39¢ grannaearia smbtractefi fram the aaaa kavag. wha

afiffiaranma §§ afiéed ta t&e haaa nmisa zavai ta owgaim tha naisa

rejaatfimn limit via stég 318. whms, tna nm§$e rafieatian &imit

i$ afifimfitad in aamar§an¢a wifih th& actual tharmal nnise gameratafi

by thfl xama&var¢ If thw tharmal naise fig graater than th& baaa

lavsig the nai$a iimit 15 increasafi and vita var$a~

naiga r&§&Ct§fin limit is ufiafi in yiafie cf fiha hasa lava} in 331

cf fiha asfiaaiatad flawaharts fir mathmfis cf the §nvantian.. Tha

$witGh 33% £3 tfian mganafi via step 322.

§$_§,§;;aig.m§3§.2;g§.§§$;§.:.§.

Refaranaa is naw maéa ta ?ig$ E3 ama 2% that shuw fifia

nixmuit payamatars mumpiefi tn tha mafia: fiampanenfis inmiufiing the

tuner §3 tha §§3§$ laakefi &mQg 6, the rfiaia syatam 12, and tka

33$ 38 af Fig. :» ail garamaters exaept thafie $ma§l$d ta the $3,

§ anfi«.&?§‘ mutyut gins; ra5§&ctiveiy3 are suggmatafl by‘ tha

manmfaafiurar, at are nut material ta t§eLéis$u$simn, anfi naafi amt

ha fiififlflfifififi in fiatail, but far aenvanifinme their valueg or

iéamtifiaatiam are fiat Earth haiaw in Tahla 3. It will he

unfierstamfi that this i5 wmiy ens embafiiment Qf the imvmntimn sm

that the §aramatar'valuas as wafil as the $3 thre§ha1&; the Eimit

afi N and the &?T rafiga may he different in an embadimant using

fiififiarant majar m0m§mnemt§.

Samsung Ex. 1320 p. 1209
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lfi

1%

3%

fiR3%M&fiE¢ wawamwmamm?

i 5‘*‘i«=? 3;‘

§ 323 » 2?§ mhms C 332 W .Q& uf
R 33% m 3? ahms E 33¢ ~ .fi: uf
R 338 W fifi ahmfi C 335 w 1&1 uf
R 3%§ W 3,3 En Quad flail TfiKG.K§B§
R 3§4f3§$ w 31$ kn Q fiéfi m 3% mf
R 388 ~ é?S xm Q 3§§ m .01 mi
R 3?2 w 233 aams C fifié W §?fi §§
R 3?8 w £1? RR C Efifi » 3Q §£
R 3?$ M 1&6 E3 Xtai 352 w é fihfi
R 33% ~ SKQ kg S 363 w Asa pf
R 38% w :3 XS fl 3?S « .91 uf
3 385 N &.? kfi C 3?% 1 uf

Qmramim Filtar 3§é
Ceramic Filtay 328

AR? 332

$fiKG SK1fi?M2»&8~fiQ
TQKQ SK3fi?ME*A®~8Q
EK3E§

in the SS, N ané AF? cirauits that ara ra$§eative1y

auuyiefi ta ‘the ‘¥l§; S sf tha iiiustratafix rafiia $y$tam, tha

ammpwnant vaiuas u$e§ ag wa}i as tka valmas $ugg&$te6 by tha

manufaaturar 33% aa fmklmws in Table 4:

g :3

_ fi§g*s
Amtual Saggestafi

Q 24 {$5} 2.3 uf ' xé uf
R am {$53 1Q km :6 kn

C 38 {X} X nf 2¢2‘uf
R 32 {N} 32 kfi 32 km

C 38 §A$?§ é.? mi 3.6 uf
R 3% {$FT} 3.? R9 3.% X3

Tka amtuai vainag Qf fiha S$; N and AFT magamitmrs SEQ, 33$ ané

C38 anfi ra£i3tmr* R3% are 1&$s than thmsa suggastefi by tag

manufiaatfirar haaausa fiha av&xa§ing flf samglax ia the manna:

gravimusly axpkainaa §ermit$ sm&11er valu&s to ba usafl. In th$

pxiar art, unwantafi $§gn&1$ such as tha auéim iR‘§h& §“T mirwuit

?2
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arm afiimnuatafi by the £i&§mximg amtimn af aha magaaitaxs an that

fiha ca§&aitmrs h&v¢ tm—h@ laxgfir.

Xfl Fig. $§, rmsisters 388, BQQ, &fifi‘é§1 mf $.? km are

xa$ga&tiva§y fimnnemtafi in $&xia$ with the h&se keafig af the

tranfiifitnrs aa, 43 and $9 anfi fgxm tfie anahla airauit that a£&m§§

aagacitmrfi Eé, 2%, anfi 2S.mn whannfil éhanggs.

Tks QFfi‘3& af ?3g, 3 amntrsls th@.emtira rafiim system

via mwnfiectimn§ ta tha phasa lack kwcg 5, the fiiagiay éé, and tha

&fl$ 3%. ~wha intarwmnmaetimns batwaem thage ammgmmants age

stanflard micrayrammssar interfaaa aasign matha&u1mg£a5 anfl are

nah d$t&il$d fiarain ginca anyana,ski11a§ in tha art mmuld davelmg

a suitabia éasign. wha asfienca cf thm flaaign mfi thi$ radia i$

that tag Qfifi 33 effaats ahannel changas by ganding a fieriai

fiiqitaa ma$&aga via laafi E¢ sf flata has 38% af ?ig. 23 ané Fig.

Eé ta ?&L § which will mauam ?L@ § ta autyut a tuning vaitagfi ta

tunar é ta mama ta tha degirafiFE tunar Q such a5 tn eauxe FM

Qhannal. whe QFB 38 imgkements alamging magacitmrfi §£, 2%, anfi

$3 an mhannefi chamga5‘by fieméing either a sacanfi mr thirfi.&igita1

massage to ?EE 6 whimh will‘ aauxe ?£L 6 ta amtivata at

fleamtivata, refiyemtively, an mutput iaaa 3§fi which is nsefi ta

turn transi$tmr$ ¢& amfi éa an or eff, ané mutput laafi 395* which

ia u$&§ ta turn tramgistwr Sa an at afifi, as ée§ired. ?he GEG $3

anfi &§? sigma} vaiuaa by activating 33¢ 36 tm

r&ceivm fiata avar éata bu$ 399 via a§p:yin§ aertaim mambinatian

aha. 4&6 thraugh intarmediatami valmea ta iaaas 33%, 192,

interfacfi iagim, Qnee Afic 36 is preparafi in such a manner, Gfifi

33 Sanfifi a éigital ma$saga ta AQC 35 via data bus 3&9 mnmmmnfiimg
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1%

2%

¥W§kMR?M ¥£?fi$$%fi%W

aha 33$ 3% ta m&m§§fi a xgecific mna af- ifia ifiymfi leafifit

&1tarnative:y the syn 3$‘wi§1 a§§ly &math$r ammbinatiwn mi va1ua$

hm ie&fi$ 3&8, gas, anfi fifié which will aauaa nmé 3% ma mutput the

fiigital vague wf the samyla £1 fi&$ fiugt takan an amta hug 3&9,

whiah viii ha raafi §y'£§§ 381

Fig. 25 iixustrazefi fins aggiicatiun sf mamantarily

mlgmying &$C $a§amitmrs gkfi, 43$, anfi a sfimg finxagwalfi mayaaitmr

$22 af an Ex racaivar $5 ax fim mharge them ta neutral valuas 3%

tfia initiatian mi eaah chanmai ehamga anfi therahy save tima in

tuning'§r§m Que chafing: ta anmfihers in ammar§ance~with one1aspemt

mf this invantimn. &i$t&nah1a ahannels can ha fihmwn in 31éis§§ay

$fi§.

in tha &fi remaivar fihmwn in ¥i§. 2%, an antenna_£G5

$fl§§1iQ$ RF Qignals fia 3-reaeivar gystam fifis, harfiin infiimataé

as being a amiifi state Ghi§ Lazssz. wha Lfi1$§3 aisa raquirfig

afifiitimnai external csmganants such as amils, ra$istar$, anfi

cagamitera accarfiing ta atamdaxfl da$$§n praatimas aa xacammanflafi

by the magufiasturar, anfi are amt shawn. a CFS élfi amntrmlfi a

§has$ imcR$d lamp frequancy synthesizer £32 gm a$ ta grmdncm s

taming

vmitaga at receive: $98 that aauaas a lama: wsaillatar {nut

§huwn}5 fifi gamarata aha freqmancy requirefl ta tuna in tha\

fiélefltfifi statiwm, and tha lmuy is cmmplgtaé by sampling the imcal

ogaillatcr aufigut “Lfi Gut“ an thfi FEE £12.

Upam 4awtivatian Sf a aaex my s¢mn mafia: the

amemgtability sf th& maxi chamafil &unafi in is detarminefi an tha

baaifi mi ififi gignal gtxamgth as infiimatafi my §—matar mut_pin 1§
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‘hi

4.5‘?

-«~»»»»“.....ww.»....w.‘..

_£m AEEC3 ans

»»...««««v-adv-vv~\x««\««««««m\< 1......»“\\\“uuuv¢~uuxunu\«~«-...‘....“._..~uma.uu.c«g\\\\\\\\g.¢.g\\\~,,,_~,,,,,,,,_._‘, ,_______\_

W3 :9*§iw*‘£‘-’-§‘3‘Z*;ei .§*§3‘.E‘3‘§L3s‘§,9€s‘§§?8;‘§¥z‘3‘?

mt‘ m§.<::s9-zivar 4:33,, ami am gzexr-ssasesznw mi :22 mtsrrca-£;st If? fx*~a:;:uarm3,=* am

:I.m§i::atasr;i 32:73: %‘:.§.1.r.a<e&& rassmnafizcsr cixcuit, mast shcswm. wmm as

éiesizxcxati ::*;t3§:C§:si:§:a‘*z:§;e>.n. §&2§Ii‘£§‘§?.;‘:£$, as atagxa g§a‘t:.:=.>.ct3‘.a'm s2»i13:‘t:>»:.2.:l.\:~. .s:i:<:::‘;3s§ tha-

t.un:§,ng aszzti-an anti gsroduczas 593 \*fi33...'t£s§3€a at gain 3 timtx is amngaaé ms

the $111: v'32.;a :2: ifitch A<’§3.»i§. R .s;3Lc§r1al intiicsatéva mi‘ mm signal

strength 33 agzpgemra M2: gain 1?: a:mr:§ is gniaczad in z:§i:g;i‘§:a}. farm Iéxay

hefaxe ksse3..:*:g Magsgzliecfi ‘iii? *i.:3\s«s2: 411:3. In téaia

gaxtiaular samksmdixaentg s~::x:’:;sa1~:*.:m1\ <:a§as:i.t:a;<r.:§ $18 anti was

z°es5;;«ssa:::§?;§.w2s1.3,; czcsnneaueai ta p:§.§1s§ 1 smzi «:1 farm ggsazrtz. M‘ an Mstz .£ilt;<=.e:*

<%.:§‘:at 3.5 nm:e.s*«.§1a2ry ta fialiminataa audio signals firms: ‘kzhe gas:

’9‘s‘:s13t;»~:s~gse:.

In gsning frmm osm amsnn€;s3. ta: tma next, esxmugh i::{.m=2 must

ha §s.3;1m:::«:<§ ta pemrzixt cs£‘z;§3a$2£3;§ct:t:z:t:s§ 43.3 ami §§:£:a ta aigchaxgeae.

fiktkzkzrwizme, ’£f:§“i.& stag: amtiws rzircuit mzsy :~%‘§:.s.‘.=§> "£'.1£ft}:§.:l“3s§ an tizasa nsaext

sfixémznwl. in ::‘§m§’>c§m§sE:‘~ ta tfixe xraliztatga stared arm the r.:zs§2aa:~.i1t;<:>rr§ 41$

anti 42x3 in rasgxmnse tn the j§;a:t5se:\‘.>“ia‘:3*1:.::"e e:’:§":iEzri:3‘;£e1.. <:a§::az<::itm::§

has {sf a«§€.~>:;§uas’£.:a ssiza mt: p::‘a<§er3.§* §?;i3.’:.m:* -223,-:.=~:.° .$':££3a:‘ esaiagnasl. tea garevent

{ha $;€Z~5Ci $§,.='$ta:m firssm attam;:ti:r;a§ 11:3 IF a“¢:1l.s;nas2‘1. mc:r::3;u1i.a*c.i:m

gnvaiape, which xmuifi czaufiea iéxigh assmim ’§.’m:a.l %5.§s:‘s.~m:>:‘3:i::: §33.s;t.::33:“z:is2m

1g*:=:~m; 1. :9*r:i,:::::: art rfismigzm is ‘i:?3€ar‘s’af{‘>:‘£2 <::saz~o;;;«2rz:::eo\isse matwssan t:.m:3’..:'3<§

£3g€«$ei:§_. which is 3.1.2:»: lamgzgss *4-*aIi.L:€3 Am: fiiitzmr 9.‘.‘.a§}:‘5‘.£.‘.‘3.‘§:;£3sE$2‘, seam-3

*3(.*i~§§%. 3% d_&§.s§3~* am mm}: as S3 ‘€:y;;3:T.w::5;=.s\fi3.3«* garmvidgeci ta

the éigahaxging tn take'§laae.

in aa.<::::s:z2::§ans:e with *»t3's1i»a irwmmissn, thss cie3..ay is a.v::e:i.eie»:3

kg}: <3.-i.$<::.ha2:s33.:'s-cg the s:=&§:<s3:.:i1fc;=::rss £18 mac: 11:21’: w_it§*a NPR ‘t$a:"1$.i$tax.*a

4122 sand 123:: , xe&s@ac*.:i\v’a1y, .313‘: tkais <:e‘>:m‘s::ga3‘::»:. *1‘hi.~*s is amcaxagwiishefi

.¥;<~:'g‘ “times! {:‘.‘§‘§3 $3.313 seznaiinqg Var-2 a}‘.3'§;33:"»::%}§E‘i&‘ta signéal *;:\}m k>eme3s mi Shea

Samsung Ex. 1320 p. 1213



Samsung Ex. 1320 p. 1214

1%

15

3%

23

W@ Wmfié ?§‘:‘?£‘s§§s:=:aa.wms’?

transigturg £33, §2£ via &n aaflrass fiammaing iagim nmtwark 43$,

aha mmugiing yefiistmrs $38 and éfifi. A Kaw vaiug yasistmr fiifi ix

in aeria$ with ma§a¢&§mr £1$ anfi tramaistar %£2 §¢—pxavamt fiamaga
ta tha‘aN&Sfi3 chip whiafi ha$ ma intfirnal raaiatanca at aut§nt~§in

1. Using tfié ma§a¢itsr diaakargfi éasign sgamifiafi by thia

invamtimn, tha ma§aeitmrs may ha Qgtimixad ta gerfarm tha

filtering function anfi minimiga ?E@ in a system with vary fasfi

tuning¢

wha stag gutgut cirmuit alga r guirag a fiitar

mapacitmr £33, in gaxailal with E rasiatar 433, im a threshmlfi

circuit that ix ammneataa an yin S afbradim $y$tam &ms, in ardar

ta gravent intaxmittant aperatian mi th& step fiatamtar cirmu£t

in tha prasanm&.s£ muflulatian paaks w§ich.may’hava §as$efi thrwugh

tfia 1imiting’am§1i£i& . wine i$ azga reqmirefi mm di$char§a this

ca@aaitmr¢

In amsarfianmw w$th the &nv&ntimn, tharafmra. a §N?

tyanai$tar;&3$ ia emnnamtafi hatwaan umgaaitmr $31 anfi a §aint 438

af regu§at&& aw. vmltage Vwg 3 xesistwr 434 fig acnnamfiafl in

sarigg with tha mfiin murrant gath mf transistex £35 an aid in

a¢h§aving tam fiasirad valtage §rw~eharga,
ha ha fiiamugxafi

imm$fiiate§y. Wham a cfiamnel mhanga is ifiitififififi in a $a&k er

saan mafia, tha ¢?fi $13 senés a Qignal via the Kafiresa meaadimg

magic 4§& ana a.r&$i$tmr 4am £a as ta cau$& aha transistcr 436

tn a$n§ncfi.am$ e$tabRish tfie valtfiga an ths sagaaificr £33 at tha

valfiaga at tha fimnatian mi tfie raaiatmra $33 an& éfié. .?he walua

mi tfié regm1atB& valtage at tha gain: é3& $nd tm& valums of tke

refiifitnys £3? &nfl &3& ara smah thafi the vulfiaga at gin § ia
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ware §v{gra2s?:§s§ _ ._&'»s:::*:1:;<::%»:.m9~s%?

f$r$a§.tu ifig minimum atm§ infiicatian vmltagaéwhan aha transistmr

ésa manfiuatg. if fiha new ahamngl being aaaiyxea ia atrang; the

atay fiwtaafimr vuitmgfi wikl increasa ragifily td‘a §i§R kava3 fifi

as fia txiy fiha stag uutgut statian fiatamtgr an pin &. Xi ihe

stxangth wf the m&w' mhanmai is at at jmst. abave the step

.indimatmx valtaga, the vuitaga in tha magacitax éfil immreafias

rapifiiy tw a guinfi ahava;tha minimum $tmp lava} anfi maintainfi R

steafiy $tata. If; hmwavar, tha sigma} atrgngth mf tha may

mhannal is hglmw aha minimum gtag lava}, anly a ahart fialay ix

xa§uirafi.£mr thfi:$R§a$§tQf 43: $3 fiisahaxga thrmugh the ragigfiar

4321

fiefaramca iS naw mafia ts the flawchaxt af Fig. :5 far

an axgianatian mi tha ageratimn afi the AM raceivax taming gyatam

af Fig. .33 when a aingla tuner ig flfifid and. nm §i$§1ay‘ ix

prQvi&a§. At a'blmuk.step é$§¢ a nfier aativatafi a sfiak, $$an at

hast gtatimn mammxy scanning batten! anfi 3% § s%a§ 4&3, tha aufiia

ig tuxmed affi‘ The tranaistnrs $323 §2§ §n& gas are mamanfiariiy

mafia aumfiuutive 5% mg ta éismharga aha magacitars éla anfi azm ta

graunfi yatantiaig and ta charge ax aificharga the mayaaitar 433

ta tha vuitaga at th& junmtimn uf aha rasistors 432 anfi £3¢. Tha

racaivar #38 ig imam tnnafi tn tha next ehannal. Affier a fie;ay

$uch a£ 1nm$ tn permit the gang threshmlfi cirauit ta stabilize

via step &§%, it £5 fikem a&tarmime& at a flamigimn stag 4&5

whathar tha vmltage at tha StG§ mutgma §in 8 infiieata$ that the

statian tmnafi ta is ii$tenab1a. if uni, the pramafiure $ae§s.bauk

ta stay «$21 If am‘ a‘sam§3a is takan mi 83 vmitaga at tbs gin

3g v&a stsg £531 fiexfis at dacisiam $t&§ éfifl it ia fiatarminad

Samsung Ex. 1320 p. 1215

----nu»--,..w_w..~»........».»wwuu.ua.....,.,, .



Samsung Ex. 1320 p. 1216

§

1%

RS

¥@$9fi%$2§ ycmfifimmm

whether a s%ak Gr swan buttmn hag haen asfiivafima as whathar a

fifisfi statimm mamaxy smanning buttwn hag fiaan fiGtiVatfifl« if fifia

gawk fir asan bmttam was aafiivatefi, the ramaiva§1ramains tunefi fig

fiha §r&$$nt.nhana$lo If? hmwever* thm hast $£atian mamfiry huttan

wag amtivatafi; the channel ia imaéeé inta a tuning iist aleng

with itg SS via $t&§ éfié. it 1% &at&rmine& at fiawifiimn stag 464

wfiethar the &mtira fix bana hag haan $aanna§. if awn, the

gxacefimra raaurms ta step ¢$2. if suf tfie §tat§ana having tag

greatagt vaiuas mi $S are a$$acia&§& with the memmry huttans véa

fitap £6§.

Tha fiiawakaxt sf Fig. 2? ia far an an recaivar navinq

3 gingie tune: anfi a disylay. swan $5 435? mf iiatanahia

$tmtian$1 It is very muah th& aam& 3% tha £1awchar& wf ?ig. ES

exmegt far the falinwing1 ‘fit daaiaian $fi&§ £58, a éatarminatian

ix mafia 3% ts wnatnax a givan timfi lika 39 gamwnéfi max tranfigixafi

Lsimae tha iaat activatien mi aha diapfiay rafraéh buttwn,

the naxt iistanabie statian an tha tmningffiiggiay lifit ifi tnnafi

in aha thfi aufiia tmnafi am‘via fitfip 4?m» The reaeiv$r~then amfierfi

3 fikata 3a in which the atafiimn i$ mmn;tnre&.aa shmwn hy tag‘

filwwafiart ef ?ig. 2?&. In Figé 2?&, a sample mf aha ES i5 taken

aftar a briefi fiaiay via snap §?1, anfl the $$ inaimatoy cf the

fiunad in mhamnei £3 upéataa via ate§ #33. The prwuasg is

eantinumusly ragaatefi. Ratmxning naw ta $ig, 3?, stag éfifi’

inmlmfias a ai§p1ay rafrash buttmn rathar than a hesfi gtatifin

mammxy batten; .1n$taafi af aasmaiatimg the §tranger listmnable

statiams with a few mammry battens, as in stag ééé cf Fig: 3%,

§§% fiiaplay fififi ia rfiirashefi with ax: 3i$tfin&b1$ statimna and

Samsung Ex. 1320 p. 1216
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ifi

. ...»»s> n““““‘\\ ..._,._.,.

§$®§fl%fiE§ ywmwsmmwm

txair £%$§a&&iv$ si§na1 atrangtha via gtag avg. xi afi E aiammné

fiacigiun gtag &?¢ it is fiatarminafi that.a $eax.mr aaan buttmn.ha$

hafifi aafiivatafi, thfi naxfi listamahla atatimn an tag tuning Eifit,

ané hence km the fii$§&ay éfifi, £3 tuned in anfi ita au§im_tunafi mm

Vim $§%§ é?§. Tag aygtem than emtexfi 3 atata 3& in whimh the

signal strangfih is mwnitarefi. if at flaaisian $te§ $?4 it fia

fiatarminafi tmat tha fiisgiay §$£$&$h huagmn was aativafiafi, the

aufiia $3 turnafi an 33% than the gygtam pr®8ea§$ ta tke manitaring

atfitm 3A.

$6? aimgiicity mi mxylanatiun the~systams daacribefi in

‘tkifi a§p1imatimn hava mat apaaifiaaliy he$n dasgribafi aa having

hath haat.stati§n mammry buttmnfi anfi a &is§iay, hmwevar gyatama

fi$§i§fl$§ in aamurfianme with this invantian may incmrparata hgth

GE thasa §aafiure$.

 

?ig. 33 is a flawchart far tke myaratian ef tka

§istamin§ tunar 38% in a anal tfln&r 5ystam imamrpaxating tha

inventiam. Whgn 3 agar aatumtag a saek at fieam huttan, tfia anfiim

13 turnefi mff via ste§ é$fi, anfi the next listenable mkanngl 9n

tha tuningsdisyiay liat fievfilugad by a fiaannar tuna: 1&6 iw tanefi

in ané the auéim turnfié an via xtay 482. fhw channal is than

mmnitcrfié in a-state EA $3 iiiusttatefi in Fig. 2?A.

Fig. 29 ig a flmwaharfi far tha smawnar tuher 1&4 sf 3

§ua§ ‘tamfir aw ramimg fiystem in¢nr§mr&ting tka invwntian.

&afra$hing fiha tnnar;§is§1ay $15: may he flame whanaver §eaire&¢

bacau$a thg saamnmr tumar 13% ia nat §x@vi§ing the audim $i§nai$
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1%

§Wfi§&fi&%$ §£?KE$$&%?

and wuuifi nwrmaliy pracaafi an a cantinumufi ba$i$. when tha

rafraah gracafimra as initiatefi via gtart sta§ éaa, tfig sama

eyxacafiura is f¢1lmw£fi.a3 infiimateé hy $ta§$ 4§2*3 Qfifig éfig, §$E*

anfl &?2, ané fiacigiun $ta§s fififi anfi £64, afi Fig. 3?; mx¢e§fi that

fitay é§$* flams net $§emify turning aff«tha a&d$a sxnca thia is

3 gcanmar tangy whiuh wmuid nut mmrmaliy fiava a cmnnawtimn ta thé

aufiin mutgut. After fihfi gm band hag baan §cafinafi‘fmr listenmfiia

gtatianw anfi the §i$§1ay 3&2 has b&an rafreshmé, tha grmcafiura

rmtuxma via $ta§ 48% in start gtag ésé.

&§§itiug§g
.......~..«..s.“~.\~.
 

1

?ha fallmwing afifiitianai pruaedurag axa inflicatafi by

§hantnm blamka in Fig. 2&1 In step @333 3 more gtahle infiimatian

may ha mafia wf the gigmal strength afi the atatfiana shawn in the

fiiawiay by av&raging a number afi S3 aampzag as¥ fax &xam§£a, in

Fig. 158. Stag £93 infiiaatefi that atrangar lfiatanablm gfiatiwms

are iaafiefi intm mam®ry‘1mcatiQn5 a$smmiatefi with mhaanal ax

‘mammry huttmnse anfi tha éiaplay mgdaaafi ta shaw tbs batman number

a$amaiate§ witfi a garticular statium as wixl ha §i$au$sefi in

amnnactiwn with Fig. 321 $ta§ £§§ than mallg Ear indiaating in

the fiisplfly whafiker tha 35 9f a channel :5 iumyaasing as

fi&¢rea§inq §n a manmay illustratéfi in Fig. 15¢.

§i$§1§y§

Thara ara a mumhér uf wayg in which p&rtinant fiata man

mg shmwn an m fiisgiay, anfl it i§ thaught ta be wall within the

8%
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Wfi

Skill af thmafi in the fiisgiay art ta fiaviafi mafins far farming tha

fli$§§ay$ ta §a fiegaribgfi,

Em tha éis§1&y iiluatxatafi in fiig. 3%, the Q§flfiR$§$

having liatamabla statimns ara inaimatad by va:t£ca; Einas 4§§

$ at the frfiquahmy uf the mhannfil, far exam§1e. Wfia number af

Kistanafilm gtatiams wiil vary aaganfiing ugen tfia aefisitivity mi,

tag tunax. wag height of a iina is gru§urtiana1 tn tke sigma:

strangth, 3%, cf the statian, anfi the fitatian hsing §i$ten&fi ta

sunk afi tha $33 at i§3.§Ehz §m&§ahmrtz}3 is fiiffiarantiazafi fixam

1% tha athex stafiiens in any §uita§}3 mannfir xmah as, far wxamgkag

by itw being §ml$ata§ an ax mff at by a fiifferent cmlar.

Stat£ons whiah have amngifiexable Rflififi may fig indicatafi by 3

fiaahefi verfiieal linm dfié mr fiifferentiatefi in game fithar way.

REE éata in§imat§n§ tha ty§e sf grmgramming for gawk Z§stenahla

15 statimn may 5% fierivad by the gmanning tmnar 3&5 as in Fig, 1$A

anfi diaglayeég $te§ 2&8, far examgle, xy piacing amdefi infiifiaa

in airmigs é§3 at fime tapg mi tha linas £9§. Far axmmgie,

stafiimna hraa&aas$$nq news, waathar, mr s§ert$ camld have ¢wfia$

sf R, W; or S? résgamtivaiy, iméicateé in a$3aciatian wihh th&
3% $tatian’$ infiicatgr haw ¢§§. 33$ &ata gertinent ta fiha tunafi in

stafiian a&n b§ aariveé fig at $fi$§ 21% 9f fiig. 12 my Eteg &?§ sf

Fig. § and shmwn 3% at $§é in tna tap aemtian; anfi raai ting Rfifi

data may ha ahmwn in thm hfit$$m sectimn $98. A menu $yst§my such

aw that éesaribad fiubsaquemtly in Fig. 38, cmmifi he uaefi he

2% xglect axe tygea sf Ra$ fiata in be disgiayea, e.g¢ ta §i5§1ay

' indimatars juat far atatimng brmadmaating tfia news ané $§wrt$,

my garhaps just statisns xrmaficaating fiaza, ate. §h& mama systam

81
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1%

33

%%@§$$§fi§ F£?K§@&@$@3

$§u&fi ha mmntra1iafi‘§y gtanfiarfi kayhuarfi ma¢3&nisms as infiiaatafi

E? itam $2 9% Exg. 1, ar maulfi hfi mantrafiiefi by eithar a tuuah

gntgy 3yatam.mx vmima rasganae aystam aw fiascrifiafi by $i§.'3§ an
be §i$fiM5S&§ iatex. In 3 gimiiar vain, statian infiiaatars mania

he fiiagiayaé mfiiy far statimna af fihe se1aat&d.ty§e$ fif gragram

matarial hasefi ugafi tha R38 fiigital aata transmittafi fig aamfi

statinn.

Fig. 3fi& iliustratas the rgdia amanmar and éisplay

gyatafi waxking £3 amnjumatimn with radim §aging smrvimea

braaéaagting Van sammarmiaa rafiin statiwna via Sflfi my 3&3

submarriars, in whimh tha fiata stream infiicataé b§ é§8 maxriafi

aha gaging mafisage.

Fig. 3&3 i1l§s§fatas an alternative fiisyiay made £5:

fiisplaying lixtanahie s&atimns §roa&casting a $a1emta& ty§s wf

yrmgram matariai basafi ugmn the R33 fiigital éata htafidmast hy

each statimn.

In Figo 33; a hwrizwntai iima BS6 il3m$trat&5 tha

afijuatable thrashalfi vague af SS. Shannals having 1&$£ar'S8 fihan

fiha thrashmié vaiug aanmmt ba tanefi in. A3 imfiiaateé at fifi? ths

vartiaal line fer xfia xtatiwm tuned in i§ in fihe form af a hnllmw

ramtangla that ia wifier than tha mama: vartiaai lines, mnfi tha

éagrea ta whimh it is filleé in frmm tha hattams aa at SQQ, may

ra§rasant itg 33¢ An finiaxgafi viaw.is §rasenta§.a3 infiimateé at

Sfifiv Varimua Eraqaencies af th& bamfi may h$ shawn as &t 566 afifl

thfi fxaqufinfiy ufi tha atatiun tunad in. SB$,.may a&sa be fihmwu.

In fine lnwér gwrtimn fiia, di$p1ay infmrmatiwn-aa mm the va1ue$

mfi §$, fig AF? anfi Q? may ha shswn. A cm1nr.amda m&y b& ugafi fie
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imdiwatg the §? af the tmnafi in atatimn, ax imfiimatafi at $11.

rha &i$§3ay may §1sa infiiaafia that a mtation is flrifting in

ammnrfianae with £fi&§ 1?? Qf Fig. § by; far axamglay aiaglaying

tha wmrfi$ “firift§n§“ ar $im&3ar_mmtatimn at th& sita $5 $31.

$ Wham a atatian axhihits virtmally an naisa as éatarminafi via

fiamigien stag 123 in ?ig$\?, a ana 19, a $§a¢ia3 inéicatiuni gunk

ag 3 gr&sn cmlor mr a sozifi infiicatar king, wan fie mafia at the

v$rnica1 $3 Rina far that static».

En Fig. 33, the numbers of the mammry buttans $13 ara

1% fiarmefi at tha varfiiaai iina representing tha 5% mi a ziatanabig

fitatiun. Far axamgiag tha $&atian to which tha receiver ix fiunafi

£3 tha aha aarrasysmaing ta &h& memmry buttwn M3,

Fig. 33& iixustratas a &is§1ay whisk utiiiaaa §tStififi

infiisatur bara farmea $5 upwarfi pm§mtimg ax§ew$ 51% my amwnwarfi

15 painting arrawa 51$ ts fianafia gtatimns that ara inmreasimg mi

Léaareaaimg in $3 amcmrfifing ts ata§$ 26% my 35& cf ?ig. ififi

Fig. 33 iiiustratag fiispiays of iistanabie statimns in

mm: fine :5‘§§ am: As:

Fig. 34 iliustrafigs anuth§r'way mf fiasignatifig channels

2% with listemahia stafiiana aiang with thaix valuas mf SS. lmsaead

af vavtiwai linass aymtg mf Eight having a brightness at cwlar

yrm§mrtimna1 ta S3 ara fmrmafl.

in ?ig. 3%, tfia lineg are farmed by an nan, wheraas

Qthar yertimng mi thfi &i$§iay may Maya been printad an fihe

ra&im‘s facaplata, Tha height mf tha linas mm the gem aw their2%} U?

hrighfimess can inéicate tha vazme sf £3‘
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Fi§. 3% iEiu$trata$ a fi£$§iay mama tfiat.may ha xraught

u§ an aha fiisglay 4% mi Fig. 1 my fiegxasaing the menu key sf thfi

kayfiuarfi £2. A auxsmrx inaicating which itam‘nf tha mfinuéwiil

ha activatefi, is ifi&iC&fi$& by an astar&$k *. Wham tha * is

$ ayyuaite FN~SCAN, am image like fiig. 31 i$ &i$§&aye§ withmut the

”w&1uas mi 33, K, R?? amfi Q?3 fiat they can ha di$§&aye§ if the *

ia mavmfi flawfi one li&&. If tha * is §§§Q$£t& §1mt{Snan, Fig. Q?

is §i§§1aya§ in whiah yiatfi sf fifi, § and £3? ara mafia ma time

guas an. Fran Fig. 3? £t can ha swan that thera is a murralatiun

1% hatwgam S and $Sv ?he actual vaiuas mi 53, &§ &¥% amfi Q? ara

§ra$entefi ifi sB§uenme at the lawex iaffi, anfi the haigfit cf a

iightad ayaa §$§ at the right muxxespanfis ta $3, as éism shown

an Fig. 31. in sfiéitian, aha quaiity famtur Q? is infiicatfifi in

gurigt at tfim lawar right. Eaifimw ia shewn as being fiisglayafix

15 Km a $929: fiisfiiay, tha aatuai cmxar mania be infiimaaafi.

Twggiimg the Entarikay caufiefi ?ig. 38 ta ha &is§1aye§ altarnataly

wfith Fig. 3? an ax ta grwvant statiatims mf a tunefi in stafiinn

fiflfih 33 the avaraga values mi SS, R aha AF$, their respemtiva

Xmws anfi highs, aha thair ranges.

 213 ?..§.‘~.%M»r«_§;~3:*¢...fé*i:13.,3.::s~.._*<“~ tm

Fig¢ 39 illustrateg a fiisglay acwaan whimh is

$ensitizafl ta fingartig tmunh, u$§ng atandaréiy availab1a

yrnfiacts, and arranged §umhmt&at teaching the araa an the fiisplay

‘whata a $tatimn*$ indimatar bar is dis§1ayafl‘wil1 aauaa aha tuner

2$ ta tuna immfidiataly ta that statimn. Tauah entry finput fieviaefi

ara available frmw many manufamturarx, anfi an thg myerafiian ha

84

Samsung Ex. 1320 p. 1222



Samsung Ex. 1320 p. 1223
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Wfi f§'~§:‘é§«r§".3’i2a§ §°§f!'TE‘s‘§}S§<&a‘E%il§‘§3$‘}*

d$$arih$& im ganaralétaxmss as fa§law$¢ hut will mat fia &a$ariha&

in datailx Gnm fitanflarfi §§pr§ach ta tauah entry fiavimeg, ag

i.3..1.u,strm:m in §”.:i.§§. 3:}, ::.a ma :e3p§3.y es i:;~.mas2~: $ans=:\i\&:.:L$a—fi

tran§§&r$nt giate 53$, £ammmnly2¢alle§ a tauah ficxeeng an tag mf

tha »:§is§>Ray $212. The Vtaucfiz ésanssitmasfi. plate 518 is asauaiatsm

with ingut transiatian egrauifiry 53$, tygiaaiiy aupyiiafi hy tag

fiasna manufamttzrser §;3'3a.t. 5u§3;:>3.is.=ss mxe t:t'.sm::3'§ $£an.siti:&ss.=éi §s.“£a‘tne, whsiceh

rawmlvaa *:.h=3 Aziatzasatessci tszzuai-3. .im:s:.< an xwgs «t::..‘vz;ér‘t'i.§.2‘sat:£3. @§m Evy"

»::m:-;::s§i.:~sats2: s§at:a is: ma;e:”i.£32 s:aw£s.i3.ak>1x=a to the £331} 13$ vie: sstmnsciami

harfiwarsa mad Stkftwiilféa intarfacing *§:e«::§'z::~i€.g&1»£a°¢,§.. “rhea smftwaésre.

tiaaigmar emf aha aymzem »:::xrssa.€;vsss a ;<:r.m~:§s3.a’:;.ism table that mxzwserts

tha ;*.>:v-y' zxmmréinatars intts fins: frac§mem:y mf ‘the mtatimm bs~:*.i§’i§.’§“

<i§§.:$§_3li§}*'$,§€3 at ‘am $—i‘t:§2. TEN? €:?¥.? 198 msszm wmald i§.’§‘>«£9:

stamdarfi §rsca§uras far tmnfing fia that sfiatifin.

Fig. ES aiam iilustrates an ait&rn&tiva vmixe xegpwnga

which a Rdcraphama S23 aceegtg sgakan

ammm-anfls; 3:313:23; ax»? firams:§.at.~s:-.:3. imzss ma2::§*:irz.e. u.:"=.s:E.As.*:';"$>*i:aes§':w;2am_3.4»ee fc:>.::*m2:*§:;

by aha input txan$3&timn mnit §§G, anfl arm than sup§1i$fi tn syn

1&3 far aatianx

Altihtaugh v.zs.ri::su$ emit-mdimanmg inf the ;i$‘§‘£?‘£:‘»§3‘*£»l:.€§1‘3 3‘;z§v‘e imam

$hmw§%s arm :3.sas2m:r$.,}::sa:3 imrzsein, '::h<ay area mm: mssant M: }m limiting.

‘§§§‘.‘i'}t.>$<~.'2 §si§;i3...1 in tum art may res:a:.=:§3‘3:i:asa z~m<3;i.fic:ati:m$ to thasa

asximsiimsants, wixich 2:s<>e§i.fi.s:ss.#:iwna are msaant to be <::m:»<.>..2:ad by the

apirit; anti Tssstzagse. £335 the £s§,*.;m:“:»-;‘:§As2<3 §:3.:.sim.s.

Samsung Ex. 1320 p. 1223

Wu.......,.,.....\~...-..\..~we..a..\»_..u.......x2.._.........,...



Samsung Ex. 1320 p. 1224

-.\~.~««“»,qA\-\~<v~~~vv-v--wen‘.

”Wfi¥&&£§ §Cfifi%N&&Nfl

 

1. a tuning sysmam far & radia rmceivar aomgxifiimgs

maans fer deriving $igna§§ in&iaativa mf li$tanab1&

gtafiinns in a'hanfi;

$ means raaganaiva ta said $ignals £n:'§rmfimning &i$§lays

at resyamtive laaatimns mi iistanahle fitatians fin thfiihflflfig amé

maans far taming tha rafiiu xecaiver ta a aalaetafi fiflfi

e£ aha éisglayfié atatiang.

2. & tmmimg $y$tam a$ set faxth in m1&im 3, wherein saifi

xa m&ams fax aariving gignais infiimfitiva mf liatanahle $tatien§

iflGlfi§&$§

mean$ far amntrmikimg $a$§ taming gystgm aw tfiat i§'

tunaa ia tke Ghfifihfilfi mf the hand in aaquanaag

‘maans far §rmvi§ing at iamst ane Gf $5. {signal

3% .s&r&ngth§3 N {nmiaa§ anfi AF? {autamatic fine tuning} signals fer

aaafi whanmaig anfi

means raa§mnaive ta §aié $${ x and A§? §igna15 far

fiariving fiha gignaia infiimative cf iistenable Sfififiiafifi in fiha

banfi.

Efi 3. g tuning system as set farth.in miaim is wharain saifi

tuning wywtam further cmmgrises:

a smannar tuna: including saifi maang fmr fiariving

signais infiifiativa cf iiafianable statimms in a band;

3%
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a.iistanin§ tuner which inaiudea gaifi maans.fmr tanimg

the rafiia raaaivar ta & fialactafi mn& af tha §i$y1ayafl.§tatiana;

anfi Vmaans fmr cantrnliing aaifi wmanner tans: as tkat it

repmtitivmly saana nae mkanneis of tha Banfi in sfiquanaa.

5 $. A tuning $yst&m as Sfifi farth in claim 2, fnrthar

ammprigingx

maan5 far mméifying aaid disgiays as that fifiey

illustrafie tha Sfi ef aach §i$tena&3e statimn.

5. A tuning symtam as 5%: fmrfih in claim 3, fiurthar

13 mamprigingz

maang fig: mmdifyimg saifi dis§lay$ aw that they

i1ln$firat& tha R mi each iistenafila gtatisn.

8. A. tunimg fiystam as ‘fiat fiartk, in 2c&aim 3, furthar

mamprifiingz

35 means far éariving frmm aai& 33, w anfl AFT aignaia a

maasura Q? {Quality faatmr} of tfie quality of sash liatanabie

channel; ané

maanfi for mcfiifying‘ said fii$§§ay$ sa that they

iiiaatrata thé Q? Q? each ligfiwhabla Statian.

2% ?, A tuning gygtem as Sfit fmrth in alaim 2, wharaim aaié

meana rea§mnsive fie at laaat sue af said SS, N anfi 3?? signals

far éariving signals inaicativa mi lififianahla statiang ifi

afifiufitabia by tha 1istanar¢

Samsung Ex. 1320 p. 1225



Samsung Ex. 1320 p. 1226

$¥$§&$$fi ?§fi§$§¢§?

S. 3. tuningé ayfitem as set fmrfih in claim 3; farther

mwmgrising:

mamas far fiafivingsfiigfitai fiafia br¢&fica§t fig a ahanna};

anfi

5 maang far gresamting saifi fiigitagxfiata an tha éiaglay

maans.

§. &. tuning‘ aystaux as set. fertfi §n srfiaim 3, furthfir

aamfirising:

a ‘umitfiaafi nantrallér‘ maan§ far Aprmviéing a $?$

1% iaantfial §£&$&$$§fl§ unit3 f§ncti¢n, a §&L gghasa lack iawgg

fanwfiinn, as Afic {ana1¢g»tawfiigita§§ functiagt amé ea §i$§:ay

mantra} fanatimn.

3%. A rafiio as set Earth in claim 2, furthar cmm§risimg:

maan§ far §&riving the rangag mf SS in twa grmuys at“

1“ aamyiea, tha samylafi fiaing sumh that tha affact cf artifacts an

thair‘av&ra§a i$ xaauaadg amé

meang fur indécating taafi a $tat£an ifi nut $ rexiable

snurma sf AFT taferanaa valtage, if the rangea éiffer by mnra

than 3 givam gaxmaataga.

as 1:. & tuning sygtam as set farth in claim 3* wharain fifiifi

maans far taming the radim rgeeiver ta a aaiamtafi nae sf tha

&i$§1aye§_$tatiana may fie affwcted by tmumxing saifi display maana

afi tha rasgectiva &is§iayefi iacatimm sf the seigatafi statian.
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32. A tuaing fiyatam as sat.£mrth in claim 2; mharain saéfi

mgamg fmr tuning tha rafiim xamaivfir tn a salanmaa aha af aha

fiiggiayafi stat§mn$ may ha affaate$.by s§mkem ammmanfisx

£3. & tuning ayatwm £3 Qat fmxth in claim a, wherain aaifl

§ means far deriving $igna§s infiicative mf listenabla atatimns is

E&$§Qfi$iV& ta QF.

ké. A taming aygtam as aet fiarth in wlaim 13, wherein gaia

means fur fiatiVin§ signais infiicativa mf iistanable atatiamfi‘

aaing xaaymnsiva ta Q? is adfiustahia by the iistanar.

X6 15. 3 tuning systam as set faruh in slain 1&3 wherefin the

saia aéjnfitabia maans imciafias a switmh.

1&5 & tuning gystem as set Earth fin azaim lé, wherein thfi

saifi.afijuatab1e maana &nc1ufias a fiisyzay af a menu af $a1&ctah;a

wmmiaeg.

$5 1?, & tuning sygtam ax Qat Earth in alaim ?, wnarein $ai§

afifiufitable means inaiufiafi a switmh¢

3%, A fiunimg systam 3% $&$ ferth in aiaim ?, wharain aaifi

a§ju$ta§ie meang includeg 3 difiglay mf a mama mi selamtahia

chniaafi.

Samsung Ex. 1320 p. 1227
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1%. A taming syatem as fiat furth~in aiaim 3‘ whaxain gaifi

fiigital datfi in$:ud$s tna ty§a af grmgram material at ath$r

ifiantifyixg infmrmatimn haing hra&§&§$£ an a cfiannal, anfi fiaifi

tuning $y$t&m fuxthar imaxufiaa meang far gresanting afi inflimatax

re§re&anfiin§ saié i§&n&ifying infmrmatimn an the fiisglay means

in an assamiativa mannex with $ai§ §is§lay£ at rasgamtiva

lmcatimnx mi the fiimtfinahla statimnfi in tha hanfi.

2%. 5 tuning fiyfitflm $3 sat Earth in a§aim 3%; fiurthfir

mamgrifiingc

maana far fieieating whimh ty§as mi saifi iéentifying

infmrmatian in&icatmrs may be grafientafig and

whsr&in aaid maans fa: tuning the raaic racaiuar ta a

wmxamtafi fine mi tha §i$§1ayefi atatimng i$ raxtrictafi Em tuning

as$maiata§ witfi saifita xtatians aaifi geleatafi typ&s mf

ifimnfiifying infiwrmatian.

aa. & tuning ayfitam as sat £mrt&.in czaim 19, whar&in maifi

maanfi far tuning the rafiim refieiver ta a geleatad mag mi the

§i$§lay§d statians ix amntraliéd by tamuhing gaid &is§lay maang

at aha lmcatian sf saifi agsmaiatadres§aativ§ di$§laya§

ifiafifiiiyimg imfmrmatimn inaicatmr far the saiaat&fi $tatien¢

22. A tuning fiystam aa fiéfi Earth in siaim 19, wherain saié

ma&n$ far tuning th& rafiim r&E3iV§X ta 3 aaiextad an& cf Statifififi\

asmsmiatafi with asfiiggiayefi idantifying infarmatian ififiiaatmr may

ha affantafi by ggmkam mummanfiwe

9%
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1%

18

2:3
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23. A.fiunin§ System as $at fmrth ih alaim am: whsrain saia

ma&n£ far fialaating which tygas mi ifientifying informatian that

m§y ha pragantafi £5 a diaylayaa menu cf s&§act§hla chmimeg»

2%. A tuning systam ax set farth in claim 23¢ whmrfiin tum

idanfiifying imfermatian mi tha.$eEeatafi ty§a$ i£«dis§1ayefi, amfi

infiiaatars far ath&r 3istana§le statiana a$e nm§3&i$p1ay&d?

Efi. &,tuning fiyfitfifi as $at.§arth in claim 33, wharainI§aifi

aalaatimg mi types af ifientifying infermatimn frmm said menu man

ha affamtefi hy tmushinq fiha fligylay fl$$RS at the $9matiwn Q5 tha

selafitad chafing.

35. & tuning system as $&t.farth in‘a§aim 23, wharain saifi

aaiamting sf typag nf ifiantifying infnxmatian from saifi mama wan

ha affemtad by sgekan mummanfisw

2?° A taming $y$tam a3 Sat faxtn in cxaim 2%; wherein tna

ifienfiifyimg imfmrmatimm fif tha selecteé ty§a£ is yreaentaé in a

mama cf salamtahle flhmiQ&$.

23. x tuning system as sat fmxth in nlafim 9. wherein §ai§

unitiaafi amntrmllar means inaluaas an RS5 {ra&im fiata systam}

damcder functian.

EE. $2 tuning .§y£tam as. satA fmrth, in aiainz 3, furtkar

mmm§risimg:

hi‘: ygt
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mgams fiat fiariving fiigital fiataifircaamast by*a mhannafig

taa d§gita§ data imm1ufiing,ra$ia gaging fi&t&;

mgans far sa1eating‘rafiim yaging mafiéa frum saié raaia

yagéng &ata ta mmnitarx

5 rmamfi fax mt:sn.i%:.esrin§; §)‘.£.“§'3x3‘;£§£3.Es$‘iT.3.§'3¥§ raditzs pagim-g

an§as;

m&an5 fQ£“§r$$®Rtifi§‘$h&‘§i§it§3 §ata.aucam§anyifig saié

galaated rafiin gaging améea an the §§sp1ay maang wnan mna cf §ai&

$a1amta§ rafiiw §a§ing mafias is r&a&ivefi; anfi

la maans in aiart tha listanar Khan Qne mi aaié galeatafl

xaéim gaging cmfias is tsaaivafi.

3%. Q. flaming sygtena ma set fmrth in =s1aim ‘3, further

aemyrigings

means.fmr‘fiaterminimg fram 33 {signal atramgth} gignals

ifi far aha li$tenab§a statimns an sueafissiva acanfi wf the banfi by

tag saannar tuner, whathar the $8 far amen listenahla gtatimn is

increasing gr &@araasing: anfi

means —ras§&m$iva tn said fiemarmining maans, far

mmdifyimg the &ia§1ays far the iistenahia chamnelfi 39 aa ta

2% infiimata whether thair s$ ix increasing er dgcraaaing.

31. A tuning systam as $&t Earth in alaim 36 further

awmyrising:

a umitizefi tunar gtage camgriaimg bath the listening

tuna? Staga anfi tha amanner tunsr staga.
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32. A gaming gygtwm 35 set Earth in ciaim 3, iurthar

ammprifiingz

2mnit£as§iIF {inta§maéiata‘£ra§u$m&§§1stag& mmmgxisimg

bath a listening tuna? X? gtaga ama 3 saannar tuna: RF $t§§$m

33. A tuning gystam 3% get fmrth in ciaim 1, wharain $aifi

maana far tuning thm radim ramaiver ta 3 salactafl aha mf tag

flisgxayafi statimn5 may‘bw Efféfitfifi by tmuahimg $§i§ §is§lay means

at tk& rasgaative flifigiayefi lacatian af the salemteé &tati¢n.

3§o & tuning systam as §&§ farth in miaim is whareim waié

magns far tuning tha rafiim rmaaiver tm‘a fiéififitfld ame nf tha

&is§iaye§ statiams may ha effacted by agwkan cmmmanés.

fifi. A tuning sygtem imciuéings

maams far §ravi&ing a vaifiaga ra§ra$a&ting a

c%aract&ri5tia 3% the raaagtian far gash ehannal tuneé ta;

an int&grat:mn er fiitar airnmit incluéing a capacifiar

nmugiafi ta saifi vm&%ag&; amfi

maanfi far mamentariky charging aaia Qapacitmr he a

mantra: value «ken the system mgaratas ta tuna Exam a fixst

ahanmfiz ta a fifigmnd channai.

351 R tuning sy$tam Sfi sat farth in axmim 3%, ffirtfifir

cam§ri$ing:
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maans far darivimg awe er mafia §am§£as af tha vmitaga

an aaié ca§a$itmw aftax said wamammary anargfimg anfi.hefQre aaifi

¢a§amit&$ m§mame$ fuily mhargafig anfl

émaans far fietermining i§”a mhaxacterigtim is aa¢e§tab1$

S by cmmyaring the value cf tfia sample ax tha avarag& sf muxtigla

§am§lea with tag va1t&§e that wamlfi be amrmsa flue ¢&§a¢itar at

fifie fiime af tke fiamylas if a vaitaga anrreagmnfiing ta a limit fax

tha ¢haraat&xi$ti¢ wfira a§§1ia§ t5 the intagratian my fiififir

wiranitx

1a 3?. A raéia ina£u§img:

means fax appiying a vwltage t& a cagaaifiar

amrrespmnfiing ta a aharactariatim .mf signals remaiv&d in a

mhsnnai;

maan$ far nbtaining aamgiefi mi tha va1ta§& acraas th&

35 mapaaitmr at amen timag that the affact mf artifacts an tha

avmraga vaiua af saifi samgieé ifi xaéumefig &n&

meams‘£mr fiariviag aaifi avaraga value.

38. R.xa§im as 3at fcrth in aiaim 3?, wharain thfi vaitaga

aarasg the cagaaitex regxésmntg sigaal $trangth {$3}.

3% 3%, A raéia as sat fmrth in claim 3?, wharein the vaitage

aarasa th& aapamitar mwrrasymmfis ta 3 maiaa {E} gignal.
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£33 a rafiia aa sat fmrth in €$aim 3?; wharein tn& vmitaga

am thm n&§acitmr marrasganfia ta &utmm§tia §ine.tuning {RFT}; fififi

~ tha aétifacn is tfia affmct mf audio frwqmemciaa.

$1. in a raflim rameivar that gugyiiag at laast one cf

$ fiignal $t?£fi§fih {$3}, maise {N}, and autmmatia fine tunar {£F§}

si§n&1$ ta aE§G$§afi&& mapacitmrs, resgeativgky, far integration

at fiitering mi 5ai§ gignais, §&ifi mapa¢it§r$ haing mann&a$ad in

3 mixmuit with regpemtiva rm$i$t¢rs as as ta kava prafietarminafi

ra$§e&tiva c&ar§ing time mwmstants, a§§aratus far fifiriving tfia

10 final intagratad at fiilterefi vaiues cmm§rising:

maana far iufiiaafiing the timeg at whimh fine ckarging

sf s$id aapamitmrs beginfig

maans £9: ubtaiming sam§lm vmxtagea amrn$s aha

rasgactiva cagamitors at.givan timfis afitar the tima‘whwn aharging

£5 hagina anfi bafmra tha ma§amitars are fully ahargadg anfi

means fur §r@c§s$ing tha sample vwltagas su as ta

aktain v$a axtragciatiwn imfiimatimng cf tha vaitagaa that waulfl

a§§ear an the ca§aait§r$ when they axe fmlky charged.

fig. A sy$tem far éatermining wnathar tfifi aignais raaeivgd

3% hy an F3 racaivew ara nnlistenablw, aampri§ing:

means far fiariving 3 refiar$nca vaiue uf an autnmatic

fina tuning {A?T} fiignal sf 3 liatamablm signal;

maana fur flariving an AS? sigma: grmaumaé by anmther

statimm signai:

m m
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mwans far finding fihe ahaeiuta fliffieranca hatwaem tha

arm signal mf tha.3iatanahie signal, anfi tha AF? prmfinaafi hy $aifi

anufiker statimn aignakg anfi -

means far iflantify&m§ tha anmthar atatiam s&gna£ fifi

being uniiat&n&hie if saié ahsaluta fiiffarenaa axcaafia a

graflataxminaé ammunt.

43. A mathwd far finfiing a ahannai having a valua af $3?

that can ka usafi as a rafarencé vaiue in idantifiying the

Rigtanability at channeis in an FM rmcaiver inmluéinfi fi tuner,

wherain S5 ffiignal stran§th3, N gnuisag anfi &$? {autwmatic fine

tuning} vaitagaa are grmfiuaafi an respactiva capaciturs,

esmyrising tha 5te§5 mfa <

tuning fihfi tuner km 3 mhannel im the bamfig

mEam§in§ tha vaitages aarvss the cagacitmra ts neutral

values af valtages

unmlamging aha aayamitmrs;

mbtaining a fiirst gxmup af gampkas af aha vm;tag§ an

aaah aagaciter anfi aalauxating their regyective averages;

rajewting a chmnmei fa: which tha average vG1t§g& afi

the $3 sampxea is ;a$@ tnan a given thrfighmlé or tug &Y§¥&§& af

fiha § sam§l&§ is graater fiham a giv&n 1im&t my tna average mf the

&?T $am§lms iieg mwtsifie 3 range mi valaegg

tuning in tfia next ahannal amfi xagaatimg tha gromafiura

if tfie saanmel is rm§mct¢&;

m§tainin§ gamand amfi thirfi §rwu§$ mf sampies of SS, 8

anfi AF?;
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caiauifitimg thfi valtaga avera§&$ af aamh mf the samanfi

aafi thfirfi grnug afi gamgieg af $3, § anfi 33%, raspactivaly;

fiatarminimg aha v§§taga ranga$ $5 the samgxax a£.$S in

aaah mf $a$& sacmnfi anfi third graugsg an&

amaapting a ahanna& far tfia purpeae cf pravidimg a

rafaranma vaiua mi AFT, ifi the valtaga avfiragas sf xaié $aamm§

anfi thirfi §run§a nf Sfi $am§1es ara both graatar than a

gxafiatayminefi thrafihmla vaiua, aha vextage rangas sfi Sa vaimafi

nf the aamylas in saifi aacmné anfi théra grmuys ara within 3 givan

paxcantaga wf eawfi athar, the vmxtage avarmgaa sf tfia gamglefi af

3 far flank grmugfi axa lgss than 3 givan iimit and the éiffazanaa

between tha vcltaga avarages af the §FT wamplaa mf bath gr§u§a

is iasx than a givan vmitaga, wmimh is l&s5.tham saié given vague

with which th$ first grmup sf &?T samples ia mmmparafi.

:34.»

that can he usea a3 a rafaxanca valua as set farth in ciaim $3,

wharain tha aacand ané tfiixé grmup$ af aamgias ara ahtaimad fram

‘th& fitrsngast 5%atiam by t&e adfiitimn mf tfie fmilwwing $ta§a

grist ta ahtaining thm gaamnfi anfi third grmu§s cf gamplese

ramurfiing a ehsnnal in mwmaxy almng with the averaga

vflitfigfi of ififi SS gamglafi if it 1% amt rafiemtafi;

mhaéking tn see if all ahannfils mf tha hanfi have §aan

guhfiactad ta tha grmcedurag

Statimn with tha
tuning he the ahanma& having a

greafiest average vaitaga af the SS sam§1e$; fiflfi

R mathaé far finéing a mhmmfiei having 3 v&iue GE §F§_
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tuning ta tha akannai with aha maxi graatast avaraga

vmxtage af tha Sfi §am§&ag anfi ragaating tha §rsaa§uta ifi tha

c§annei is mat wumagtafi.

$50 A methafi wherein the ¥&f&£&R$$ valua nf &F? is

E -datarminad $3 tha steps inciufiing:

::sm:a:s‘.x:3Lng an ifiiiifiatimfa :33: the amhiem: 2‘:ampsss2:~m:uxwa; am‘:

aariving the referenaa valme af AFT item a tahxa af

fia@§§rafiura5 ané ¢urras§Qm&in§ vaiues efi &F§a

aa. $*methafi far iflemtifyimg a ahanma} having a 1i$tanabi&

36 fifiatiam in an ?R xamaiver having mapaaituxs that ara mhatgad hy

vm1tagg$ in its tuner far 33 {sigma} straagthk, fl {naisa} and A?§

{autamatis fine tuning} thara §aing res§a$&ive‘nime agnstantg far

the aharging af sack $a§amitmr, cmmyxising tha stap$ mi:

§rwvi§img a refarancfi valua mf &F?;

15 b mamantariiy mlam§img fifiifi ca§a&§t§r£ far 3%; R and A?T

ta §m§§amtiva mantra: vagtmga va1me$ at E mhange in ahamnalg

abtaining the value af a firat grmug mf imfiivifiuai

gamyias at th& aver&ga mf a fir$t grmug nf muiti§§a samplaa mf

the vnltaga uf each mf said capacitmrs ga 39 tm mhtain an 33

2a . average; an K aVer&g&, anfi an AF? avaraga;

Vmmmgating tha mffaat batwaa&.the rafaranme value nf RFT

and the AFT vague ax averag%: amfi

yefieating 3 ahanmei sa mat having a listanabie atatian

ifi tha SS va1u& er average fig laas than a givan thrafihmlfi, tha

2§ x vaiua my avmraga is graaasr than a fi$$t limit, my its AF?

38
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mfifaat‘ axwaafis a égivgn ranga, the ram&in&n§s channai$ baing

&awa§§efi aa liatanabla.

4?; A m&&ha§ far iaamtiiying a mhanmai having a Eistanabia

sfiatimn in an‘Fw ramaivar having magaeitmrs thaé &re mhargefi by

V$1§fi§&$ in ita tuna: far SS gsignak $ttan§th§¢ E {nm$s&§ anfi fifiw

iautamatic fiflé tunim§} thara haing xagpactiva timfi eamstants fur

tha ckarging mi afiah aa§acitwr, momprising thg atays Qfé

§r@viding a-rafiarance value mi &FT;

mmmfintariky mlamping saié mayamiters far 33, § ané &F?

ta raxyaative neutrai valtaga vakuas at a ahanga im chann&1;

abtaining thfi value ufi a firat greay mi infiivifiuai

sam§£a$ my tha averaga mi a fiirgt grsay Q§‘mQ1§iP1€ fiamyles nfi

hue vmltage of aamh of aaifi aapaaiturfi as 3% he abtaim an SS

avgragfi, an x avaraga, §u& an &F? avaraga;

cmmguting the affaat batwaan t§a‘referenca‘va1ua mf A$§

anfi th§ AFT value as averaga; and

xafieafiing §&$hRfin&1 sfi uotxhaving a liatanabia statimn

if tha $$ waive mr—avarag§ is Rags than a givan thrashmld, the

fl valua at average £3 gxaatar imam a first iimit, ax its &F?

uffxat axcaafis 3 §iven ramg@, the rema£fiing shanneig baing

aan&§te$ as pmtmntiaiiy li$fi&h&bEE¢

£5. >3 matkmfi as sax £arth.im ciaim 4?; wherain an amcgpfiafi

mhannal is identifimfi as very kistanablfi if itg £3 value er

avar3g§ is haiaw a sgcanfi limit that ia iass aham saia first
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Vlimifi am as ta infiimate that it hag virfiually mm fiflififig tha

remaining $hamna1$ baing aumagtaé aa §m§@n$i&l§y iistanabla.

£9. A mathofi ax $et fmrth in ciaim £?, whara§n a fifififififii

ihat has baan aaaaptad as §atent£&11y lifitanabia 3% ac@a§teé~a$

£33 :istenmh1a‘hy:

abtaining tha avaxaga af a saaanfi gran? cf samplas mf

tha vwitage mf«amch mfi aaifi mngaaitmra as as tn mhtaim a saamnfi

Sfi avarages a fiamnnfi K avaraga, anfi a $ecnm$ &FT avara§&;

ammguting tha R§? affsat batwean the rafaxemma valua

13 af AF? anfi tha aacsufi AFT avarage; and

ifiantifying $aifi.:hanna1 as‘havimgLa iifitfifiahlfi-fitfitififi

if aha saaenfi S3 avaraga ix graat&r than a thxashalé value, tfia

$amwm& K avaraga £3 Kass than a tfiirfi iimit, anfl tha RF? afffiat

iags tfian a givem vultaga, the ramainimg mhannels haing ra§@ctefi*

15 §%¢ $ methma as afit fartfi in aiaim £?§ wharein a mhamnal

taat ha§ baan acmagtafi as gatanfiiaxly iiatamable is aacapfiefi ag

listamahle my:

ahtaining the average mf a secmmé graug uf $am§1e$ mi

aha vnltaga af &a¢h mi $&i& aapacitaxa 33 aa ta abtain a seamnfi

2% $$ averaga, a sacmnfi K avarage, amé a macmnd A¥T avaraga;

mcmguting aha AFT wffset hatwaeu thm raferanee vaina

mi AF? anfl the gecenfi RFT awarageg '

mntaining tha quaxgty famter; QF, fiat a given Channfil

that was refieatafi in saia amcapting step; anfi.

19%
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aameyting $ai& c&anna3 if it hag a Qwfiiity ffimtmr

§:a&tar thfin & §rafi§tarmin&& v&lue, tkfi rémainimg chamnais haing

r&ja¢&ad:

S&. A mathafi as set fmrth in aiaim é? wharein a ahannei

§ iéantifiieé as un1i$tanah1& tharaim is rawaxamimefi by:

fiatarmiming ifi itg iaantifiaatian as unligtenahla was

nnly fine tn nmisag

taking anatfiar aamgia af the vmltage an the 3 aapacitmr

if %§i$ is tha Gfifiai &nfi

as ifiantifiying aha ahannei as kaing iiatanahle ii the

valtags mi this iast sam@3a is naa graatar than it wmm3$_ha at

th@ tima mf fifiifi anntner Sampla if aha sigma: far N were at it$

maximum vaiua.

$2. Q methefl a5 fiat farfifi in mlaim %?, iurthwr fimm§rising\

:5 tag $ta§ cf:

st¢§ping‘th$ prwwadura an an a¢ca§fi&& whanne; if a fieak

Gr sa&n hutfian kaa hfian aativatafi.

S3. A mathwfi ax $at fiarth in aiaim 4?, further wam§ri3ing

the atays mi:

Efi r&¢er$img any ahamfiaa ameeytefi in aaifi acm&§ting gteg

almng with its averages mi 33 an& N samples mi aha first graugg

rmpaating tha pramefiure until all ahamneis cf the hanfl

hava h&en aaaiyaadg and

1&1
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xefragmimg a fiisgfiay with ramarfiafi mhannals anfi thafir

rasgaafiiva avayagas mf vmltmga firnm tha 3% anfi § ma§&ci%mr$ if

& aispxay rafrasfi bmttan fig amtivatafi.

fifi. .& mafi&a§ as set fmrth in mlaim 4??whar&in fiaifi fiis§lay

rafr&$hing is affeatafi if tha sygtem £5 a ssanner tunar Qfi a flual

tuna: systam¢

5§. k mathmfi. as fifit farth in Glaim é?, wherein fifia

refaranca vaiue mi &FT 1% determined by tha staga inciudings

ahtaining an in&i&atian wf the am§i&nfi tamperature; and

fleriving aha refaranae vafiua mi AFT item a tabla mf

tamyaraturas amfi umrra5§mn§iag vaiuas af A??.

§fi* A. mfithnfi as sat Earth in mlaim 4?, wkerein thg

raiaranme ‘valua af 3?? ig fuxther determined §y tag gtags

inalufiing:

aataiming an i::'1§:§.§:ati»::m {nil ‘§:.‘i*3e »:«3‘2ss3:>:§.€a's‘z‘t; *£;:sa3n§;z2s;9:'sss*§;u2:=a.°s;

fierivfimg an afijustmant Vaiua af a$w fr&m a tafiia uf

figm§araaura$ aflfl astr&$§amaing vaiuea mi R??; anfi

adfiing Ema afijustmant vague mi av? firmm tha referanfle

value af &?? ta arrive at an afijusteé rafarance valna mi AFT.

"'1'?& . A mathafi as set farth in mlaim ¢?, whfiraim aha firat

nwiaa iimit is afi§u$te§ by the stepa inziufiinge

ahtaining an indicatian mf tha ambient temgeraturag anfi

LG:-3
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mhanging tha naiaa iimits by a garaantagm in a fifiblfi

uf t§mparatnrs$ anfi carraapmnfiing gawcfintagasy

$3. 5 matha§‘a$-amt farth $3 alaim é?, whwrain tha $$

Ehrashmlfi is‘ad§u$t&é by aha stays imcluflinga

‘§ ‘ \ A ohtainfing an inaiaatian mf tha ambiant temgmratura; aha

fihgnging tfig SS thraahuifis by a gercentaga in 3 tabia

mf tamyaraturfis anfi aarrafipmnéing garaentageg.

59. R mathafi a5 gat fmxfih in aiaim §?, wherain saifi £ir$t

nmiae iimit is tha vwltaga that waulfi agyaar an the N cagamitur

3% at thm tima af tha fixst grmug mi $am§l&S if the Qharging vmitaga

is éetarminefi by stays ineluéimg:

a1am§&ng aa anfienna wf 3 r§aa&var ta grmumég

samgzing aha vmltaga aarass the nuise uapaaitar at a

givmn paint flaring its charging; 1

1% mfitaiming an avaraga afi any samglas;

muifiigiyimg the average by a famtmr swan as to attain

tha fully charged valtage af the naisa capacitur;

mhtaimimg the §iffer&na§ bfitwaflfl tma fully ahargad

vmltaga anfi th$1ma§aiine lava} fimr nmiaa ef fiha raceivar &&si§n;

Ea amfi

afifling tha diff&renca ta th& baseiina level ts fiariva

the eharginq vmltageo

8%. & methofi as $@t fwrth in miaim a?; further cmmpriging

tha st&§s Gfi

gw £23 1;}
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‘racuxflifig awma§ta§ channa1$ an 3 tmn§ng lflatg

ra§aatin§ fih& prumaéure h&§inning wifih fifia stag afi

émnmantmriiy clampingétha cagamifinra ta ngutral'v01tfl§$S2fiflti§—%13

' mhannaig mf tm& hanfi §ava haafi $ub§&¢t§d ta the graaafiurm; anfi

reagaativaly a$§§uiatia§ tha channals having tha

iargeat avarage values mi 33 with mammry huttang if a twat

gtatinn mammry swanning batten h&s haem activat&§,

Si. & mathnfi far ifianfififyifig ahanneis in an FM band having

$tfl%iGn$ fihat axe iiatanahza an &n Fm.ramaivar having 33 {$igna$

§§2»2‘..“‘&i"§€_?‘V2l}).3 ,, $3 ~§m?3is~a3 amd: .~‘3s.§"§‘ {sesm:mxza*c..$.s:: fsmsa tuning; cagaaaitmarfi,

reagaativeiy, an ‘which SS. § anfi .&FT valtagea ara grméuéfifi

cmmgrising the $tap$ mi:

§rmvi&ing a rafaxanaa va1ue.mf AF§;

mmmantarily‘ c£am§ing* gaia .aa§amit¢rs tm».ra$§mc$iva

nmutrai valgemg

a§§iying fér a givgn mhmnnai aha as§am$atefi 35, w, anfi

&F? signal$~t$ $aifi capawitmrs, rEs§amtiv§3y;

taking 3 §ir$t grnug sf awe ax mare samgles af tha

v§1taqas«uf eawh af $ai§ $$, H amfi &FT $fi§$$it¢¥S fiafara they arfi

falxy chargafi;

cfimguting the avarages cf ths‘ $amp§a$ far gash

aayaaiter;

cnmputing the AF? mff$§t hatweam t&e av&ra§& value mf

§?T samglas an§ the rafer&mce valua;

ifientif§ing a channai as nm: having a .iistenabia

mhanne& if it faila-ta mag: givan crit§ria fwr tfifi &¥r aifset,

&G£
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and far tha averagafi sf aha aamgiag far tha $3 anfi fl mapacitarsg

idantifying ané ramarfiing in memury aa vary §£s§enah:e

thmaa mi tfia xamaining mhanna£$ havm virtualiy ma nsiga an the

jh&si$ mf fihfi ava£ag& af the $amp1as mf tke R ca§acitmr;

ragéating tha grucafiura until alk mhamneis cf a band

hava h$an analyaeag

idamtifying aa uniiatemahle ehannéls a§jacant ta a

ahamnai that has nmr hean ifientifiafi 3% ant having a li§tana§1a

$tat§an ii the S3 afi finth is Regs than a given garaentage mi tha

5S ef tha channal ta whisk thay are afijaaents

tuning ta eaah. cf the ramaining mhanmeis nut‘ yet

ifientified as vfiry kistamabla my uniiatanahle, mask in smquenaa

until all af tha ramaining mhanmeifi hava heen analymefi;

whila tunefi fia aamh mhanmaig taking a aenmnfi grmag at

$am§1&s cf tha vm§tagas wf the 53, X anfi A?§ aayacitmrfig

ewmgutimg the ra$§a¢tiva averagas af tag saamnfi grmug

mi fiampiagg

aamguting xha afifaet mf thw avaxaga mfi tha &F? aampkas

irsm the refaranae value af 3??: 3nfi

i§anti£yimg.§ chahnal as having a liatanable sfiatian

if it gagsas mritmria as ta tha a?T sffsen ané thfi avaragés af

tha second grmuys af the SS ana N $am§1a§¢

&2¢ 3 mafihmfl as set forth in aiaim $1, furtfiar mamgrising

aha $te§§ mi:

cmm§ut$ng tha tangeg far the sacsn& set mi aamyxas af

fifi $53 fig
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msmpnfiing a quaiity faatar QP; finfi

amamgfiing a mh&nna& ax &§vin§ a iigtanabxa $t&§ian if

tha Q? aqu&1s at axcaa&$ a giv&m vakua.

$3. &.methud far ragidly ifianaifyimg chamnela at an ?fi hand

h&vin§ ii$t&nab1e xtatiung an a reuaivar praviéing Ea igignal

stremgfihgg M {nai$e33 amé AF? {autmmatim fine tuning; valtag$s

an r$a§active uapaaitars, mampri$ing aha $ta§$ aft

§rmvi§ing a rfiferanaa vsltagw mi §?T;

mmmantariiy clamping the aagacitmtg ta nautral

va§tmga$;

agglyimg fax a given mhannel asgomiatefi SS;‘R3 anfi &?T

aignals ta aaifi nagaaitars, re§§aativa1y;

ahtaining aha averagas af a first grmup mf ama mr:mmre

aamglag mfi gash 3? the $33 x amfi RF? vagtagesg

aamputing the fifffififi hetwean the averaga mf the $3?‘

sam§ias fram aha reference va&ne af &?T;

rafiacting an tne.ba$is of the averagas at $3 anfi § am&

the AF? afifiset amt maating fixst mritazia these ahafinels mat

having a $tatimn.that is EW£fi marginally listenablag

ra§eatim§ the prauefifira haginniug with‘tha aam§&ing

untii all ghanmais cf tha banfi fiava bean anaiyaedf

ifiantifiying tfia nanwxejectefl mhanneig as fifiing vary

ligtanahia $5 fihay have virtually ma nmiaag

ebtaining tag avaragas af 3 $eamn§ grmup mi $am§1a$ Q?

aaah mf aha $33 § anfi &FT veitaqms far tme mhannaix that.hava mat

been r&§&¢te§ my ifientifiad ag being vary Ristenahfiag

ififi
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$@m§mting fifia &?? mffset 9f the average mi iha gaaanfi

$§m§1&a with raayfict ta tha AF? raferenma vwlzageg an§

iflantifiying $3 having at iaast mayginaliy :i$tena§3a

fitxfiiafifi tfiQ$$ mhanngis having 53 ané R avaragaé anfi an 3??

5 affisat t§&t:memt secmné criteria.

54* A mmthafi far ragidly iéantifying the ligtanability cf

ahanneis in an FE bamé comprising the $te§$ mf:~

rajemting ehannsis tkat are ciaaxiy mat iistenable;

aaaly3ing’the»remaining ahamnaig am i§&ntif§‘thus& tfiat

3% are vary liatanahiag ané

analyzing the ramaining ¢hamn&l§ ta gag if they axa mfi

laaat mfirgimalky iistanabie.

fifi. In a tuning gystem fax a rageiver in which mhanneka af

a hand axe fifientifiafi ax §iafi$nab1& at umii§temabl$.&y &am§aringt

35 the strength mf th& racafived signal with 3 thre$hm1§ vaiug anfi

whexeim 3 ¢ity;&ighway driving switch :3 yrmvifiafis the matfimd mfi

smmyxising tha $te§$ afz

datarmining whathar aaié fiwifimh is in tks aity my in

thé highway §a$itinn; finfi

ea settimg tha sigma: strength thrashalfi at a§hig&er vaiug

A when §aid switch ifi in the highway gaaitiun than whan it is ifi

aha aity ynsitimné

Samsung Ex. 1320 p. 1245
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$5» &.m&tha§ as $$t—§art§ ifi mlaim fifig wharain aha smifiak

3% a aifiyscmuntry gwitaa, saifi m&t&m§ fiurthar inmluaing fiha.$&&§

mf:

$ettinq‘tha gignai strength thrgshulfl at a lmwar vaiua

5 whgn saia gwitmfi 1% in the cmufitry gmsifiinn than when it i$ im

tfifi aity §m$iti@n.

§?. En a awning syafiam far a ramaivar &n whimh mnannais mi

a h&n$ are idantifiefi ax xigtgnahla fir un1i§t&nah£a §y finmyaring

the quality factmx witk 3 mfinimnm vaium ana whaxafin a

£3 mifiyfhighway firfiving $witah is §rmvid&&, the methnfi ammyriaimg

tha stays mi:

fifitarmining wkatfimr the switmfi .is in tneT aity‘ Q?

highway firiving §waitimn; ana

setting thfi miaimum valu& afi aha quality faater at a

ifi highax 1avaiAw§an aha gwitmh is in fififi aighway pmsitian £han‘wnan

it is in tha mity ymsitiam.

$3. & mathcfi as sat fcxfih in ciaim §?, wherain thg awiteh

is a cityfaauntry gwitmha ané furtkgr incluéing aha stag vi:

sattimg th& minimum va3ue sf the quaxity faatar at 3

.23 lmwar lave: when aaifi gwifieh is in the mauntry ymfiitian than whan

it 3% in thm city ymsitiuné

63. Xn a tuning systam that ragaatafiiy 5ua&$ fine ahannais

in a banfi mné ififintifias fihem in eamh scan a$ fiaing iiatanabla

if thay ma$t mritaria incluéing aigmax $trangth§ a methafi mf

Rfifi
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_$nfiiaatin§ aha ahamnals that $ra &i$tan&h1a mamprising tha fitags
afis

dariving avaragga mi tha sigma; -§tram§tfi mf aach

1i$tenab&a unannei an R Eurtant sa&m with its aignal strmngth in

5 at 1e&$t ana’§revinns seam, anfi

farming & &is§1ay at ‘rasgamtivw inaatimng cf tka

avarage $i§na1 Strength af tag E§$t$fi§blE mhamneis.

?$. fin a tuning ayatam that ragaatefily smana mhafinalé in

a mama fiflfl ifiemtifiag them in each $man as haing liatanahla if

is thay hava at least a givan.guality fmetar, a methmfi af infiimating

tha mhannaia that are 1£st&nabi& cmmgrising thw stmpg mf:

deriving avaragaa mi the guaiity‘ factmr cf aaah

1i£§$n§h1m ahannal an 3 aurrant gaan with its quaiity faatmrfi an

at laast ama §yavimu$ amang anfi

15 farming a diaplay wf saifi averag§$.

?1. A methafi fur ayarating a tangy mnmprifiing {ha $t§p$ flit

tuning in tfie uhannala sf 3 hanfi and fiariving

infiicatians as ta which ara 1i$tanah1&;

farfiing in r§apamse ta 5aid infiiéatimn$ a diaplay 35

2% ligtanahla ahannaisg

tuning the tuner he a fiesiraa chafing}:

§e£ia§ima11y mmnitaring fiata that may he txamamittafi

an that ahannfil in afiaifiien ta an aufiiw yrwgramg and

farming saifi fiata in aaifi &i$§1ay‘

yd '67.‘: ’'»9
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$2. §.mathufi.a£ aparatimn mf & ramaivarjnaving a §i$t$mifig

Samar anfi a Smanaar aunar mmm§rising fine fitayg afi:

regaatafliy tuning saifi saanning tunér R$E§$$ a band mi

channalag

§rmvi§in§ first inéiaafiinmg as an wfiich cfisnnela ara

iigtanahxa ama sacanfi inéicatians as ta ckannel$ that amntain

éata fiiffaxant from tha aufiim $£gna1;

farming 3 fiifiyiay in raggmnse ta saifi first indiwatian

af &11 iistamabla ahannalsg

farming a aaifi fiecmnfifiiaglay in ragganafi ta

.in§ic&timn$ $1§u$txating the cantént thwraaf;

&uning sai& listening tunar ha a §&$i¥&§ channei; and

farming a §is§1ay far this mhannel sf flafia tecaivfifi

tharain in afifiitimn ta tug auéim infmrmatiam.

?3. A tuning syst&m cmm§ri$ing;

a tanarg

maanfi fiat Succeasivaly tuning‘ $aié tamer ta wag

mhannai in a hanfi:

said tuner having meang fur prmvifiing vuitages

infiicative Qf tha reaeptianmmfiaractariatiga of xha reaeivgfi

xignai mf aha channal hm wfiiah it is tumaé;

‘ maams rasganaive tn sai§ VG§t&§&S far indicating the

mhannals that arfi uniisteuahles and

maans fay ifiantiiyinq which uf these mfihar channe1$ ara

vfiry iistenabla.

RES
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?§. Kn a tuning sy$t&m fmr_a racgivar thfit fidanfiifiaa

uhannais cf a banfi as being listanahla ax unlifitanahxe an a basis

inaknfiing a naifia limit, a.ma§§ufi far a fi&riving‘valta§& flax saifi

amisa iimit mmmyrifiing tha st&§$ of:

5 tuning the racefivar ac£as$ tha hanfi amé recmrfiing a

vmltage cmrreapmnfiimg ta the naisa level af each channel;

fiatarmining which mfiannai is mmisiaxtg amé

deriving the value Qf tha naisa limit frum the muism

vaitaga far the naiaiest cnamnal¢

1% ?$. In a tunimg syxtam fer a ramaivar that ifi&ntifia§

mhannala af 3 hanfiL gs being liatenabia my uniistanab§& by

emmparing naiaa valtaga bniit my on 3 mmise capacitmr at eaah

chann&i change with a nmisa limit v¢1tag&§ 3 mathmfi far fiariving

a nmiae Eimit vultaga mmmprisingétha stega mfg

&$ alamging thfi antenna uf tha rauaiver in graunfig

fiamgiing tha vmltaga acxags tha nmisfi cagaaitmr baffixa

it £5 fully chamgefig

abfiainimg an avarage of tha samgiass

maitigiying aha avarage by a faatur gumh as as attain

33 tha.va1ua cf vmltage the magaaitar wizl fiava when fimliy Cfiar§&fi§

pxfivifiing a vaitage asrra$§oméin§ ta the haaelina level

mi nmiga far the rameivex:

abtaining Ema diffarancaAh&twean the fuliy char§&é

va$ta§e ana the vmxtaga cmxreapan&ing tn baaeline maifia; aha

21.2 13! aafiing the difiarenma tn tha valtaga far the haselina

naifia 39 gg ta grmvifia thfi nuise limit vmltaga.

1&1

Samsung Ex. 1320 p. 1249



Samsung Ex. 1320 p. 1250

¥WflfiMfiWM wammfimmmmm

?$. Kn a tuning syxtfim wnare ghanme$s ara idantifiafi as

fiaimg liatanahia my un&i$t&nab1a an aha basis cf thfi diffarsnme

fietwéan their AS? vmifiaga and a raf&ranm& AFT v¢3t&§$, a methaa

finr fimfiing a rafaranaa Arfi vm1taga.mcmprising fihfi stays mfz

5 tuning tha ayatfim a¢rm$$ a banfi mf ahannals;

fiinfiimg the strangast mhann&1; anfi

aging aha &?¥ valtaga mi the atramgast £h§nna3‘&$ tha

raifiranae aw? valtaga.

??. In a taming $y$tam whara chamnelw ara iflemt§fia& as

38 baing listegahie my unii$tanablm an thé hasi$ mi txe fiififarenua

hatwaen thair &?? Valtnge anfi 3 refaranme RF? vmltage, a.mathn&

far finfiing a rafaranaa AF? valtage mwmprising the $ta§$ afs

tuning the syfitam acrasg a hand mi channaisg

finfiing a very iistanablaéafiannaig and

:§ using tfie &F? vc1ta§a sf fiaifi vary ligtanablg ahannal

&s tha raferemaa AF? vwltageé

?8. In a fiual twner raéim system, a metfiafi cf baiamcing tfie

‘measur&ment$ gf ss {aignag stxangah} and N gnsigeg between tha

fiwa tuners, mamgrising thw ata§s mfie

3% califiratimg ayw with bath tunar$ ugmn pmwar ugg

guhtracting the SS meB$ur%m§nt mf the .ma1ibratiwn

gtatisn mafia by tha first tuner frsm the 33 meaguxamant mf the

maiibratimn stat:mn mafia by the gamwna tumar ta axxivm afi an $3

fiaianming famtmr;

113
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gdfiimg aaié SS baiamcinq famtmr tn all fiubsaguant SS

maaauxamants mafia by said fir$t fiunar;

auhtramting tha N maasmrfimant aim tha maiihratimn

stamina mafia by tha first tuner frmm tha x meaaurament at tha

makihratimn atatien mafia by tam gmcmnd tuna: ta arriva at an N

baiamaing factmrg anfi

afifiimg safifi N baiancing famtnr tn aii $ub$$§uamt R

:maa$§r&mant5 mafia by sai$ first tuner.

?§. :3 a tuning system far a ra&im, a.mathefi mi fietermining

a Qu§1ity ?aatsr—Q? mi a ahannel-awmgrising aha stags mi:

ahtaflning fiampiag at R £ma1se§ ané AF? {autumntia fima

tuning};

taking tha avaragas mi $a1d $am§1a$;

mbtaining a rafieranma valua nf AFT;

auhtramting tha &?T average fixam fihfi ffiffifflfififi vazua

ta sbtain an &F? affsat; and,

cumyutimg a Q? as a famtmr mf N, ama AET mfiiaat ahat

is xayxagenfiativa mf'tha iiaaenability mf the received aigmalg

$§¢ In the mathmfi far a tuning gygtam as fifit fmrth in nlaim

?$, wfierain said stag éf Q? mamgutatian in¢1u§aa the sta§$ af:

taking the squar&.rmut mf fl avaraga timas $9? mffset;

aha

a&fiing thermtm tha fl ranga divifiaa my twn.

113
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31» Km a xuning systam as set furth in claim ?§, saifi

matfiafi furtnar inciuding aka $§£§$ sf:

nbfiaiming samplaa mf'sigma3 xtrangtfl {SS};

&akimg the gvergge Q5 saifi SS samgiagg anfi

inaiufiing as ag a fiaatar in fiha gtap Qf eQm§uting §¥.

$3. & mathafi fin? identfifying tha iifitaaability cf channela

in fin FE raagivar inclufiinq a wityfhighway firiving switmn, a

§£sg&ay; anfl a tunar, whafain $3 {signal strength), R {nai$e} finfi

&F? gautmmatig fine tuning} valtages arfi grsfiumefi an regyaativa

u&§aaitmrs3 ammgxiaimg tha snags at:

fiatarméning whathar saifi gwitah is in the aity at in

fiha highway gagiziang

aettin§.ra$§eativ$ $igna1 strangth'thre$hm1fi$ at highar

vaiuss whan saié switmn ig in the highway §&§iti$fi than when it

is in th§ city gnsitieng

fiuning the tuner fin a mhanna; in thfl wanfi;

clamping tne.va1tag$s anra$s the eapacitaxg tm.meutral

valuas uf vaitagfl;

unmlam§in§ the ¢a§amitars;

abtaining a first grmug mi samplas cf the vmltage an

mach flagacitmr anfi calmulating their resgamtiva av&xaga$;

xfifiaatimg a ahamnal far the purgnaa sf §rmv3§im§ a

raferemmg vaiue sf RF? if the $a1tage average mf $3 $ampie$ arfi

.be&§w 3 yraéetaxmimeé &hra$fia3& value, at if the vmltaga average

sf N aampias are greatar than a givfin :imit, my if tha AFT

valtage average :3 lass tnan a qivan value;

i&$

Samsung Ex. 1320 p. 1252



Samsung Ex. 1320 p. 1253

1%

Xfi

25

».».»»-.“\.......\........V...»....‘. _.__....u-.~.\«~:«mz-:--e-u-vuuwu-r»,»,»»,“.

‘W39¥WW3$ ¥€tmmwmww

gaming in gna next channal anfi regaatémg ths grmcgfiura

if tna wk&nna3 is Efififififiafi;

¢hta£ning‘s$¢mn§ ana thiré §¥fi“§$ 95 3fim§1$S fif 33; 3;

anfi &??;

acma§tin§ a channml fmr the gurpmss mi yravifiing a

Eafiaxaama v&lue mi fi¥T¢ if aka vsltaga avewages mi said se$efifi

and tnirfi grauyg af 3S gamples are bath gxeatew than a

pra§eterm§nefi thre5hm&é vaiua, tha va:tag& rangas mf S3 vaiuas

mf tha $am§§as in saié secwné anfl thirfi graupg ara within a given

§er$&ntaga af eaah athar, the vm1tagaVavexa§e$ cf the $$m§1a£ af

§ far batk gruu§$ axa Kass than a given limit anfi the di£f&ran¢e

h$twaem the voltage avaragas mfi the &FE samyles mi hath grmay$

ia Xasa than a given va§ta§&{ whfiah 13 1$fi§ than xaid given vaium

with wfiich th& figat graup af Afif fiamyles £5 memparafi;

acca§ting th& avaraga mi the mumbinafl &VB§fi§E$ sf the

saaand and thirfi graugs af &?? vaitagas fifi the AFT rafiaranma

vaiuag

tuning in the next chafing} anfi regeatimg the §rmQ&fiur&

mi ahtainimg a first grcug af samyieg mi SS, N, and &Y? anfi

salmuiatimg thair v¢1tagm avaraqeas

rafiecting 3 phannal $3 figf$mite1y mat lifitwnfihla, far

whiah the fiVfif§§Q‘V%K§a§$ at the SS sampiag 1% lagg aham a §iV$fi

thres&¢3§§ er fine avwraga mf the fi aamplea is graatar thaw a

givan limit? my tha avaraga cf the AFT samylag fifé sffset frmm

tha refaranua v&;ua sf AFT by mare than a §ra$etexminafi ammunt;

tuning in the mexa chanmei anfi re§%atimg tha §rmca&uwe

if tfia ahanmml is wajaafied;

Samsung Ex. 1320 p. 1253
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mhfiaifiing sacmnfi anfi thirfi grmwp$ nfi Sam§§a$ $f 3%, fi,

ané &F%;

ca1cn1&§in§ aha vnitage avarageg mf gawk mf tha saaaaa

an& thirfi graug sf aamgiea cf SS, N, and &§%§ rasgectivalyg

fiatermiming tha vmltaga ranga5 af aha gamgias af S3 in

aaah mf saifi gamsnfi and thirfi grmngfig and

anaiyzing tbs ramainéng akanneis ta iéenfiify thasa that

ara vary listenahiag

amaxyzing fiha ramaining channalfi ta $e& if they are 3%

least maxginally iistemahlag amfi

fiorming & T§is§iay* gt resgemtiva iacatians sf the

averaga signai atxength sf the listemabia channalsw

$3‘ 1m.a tunin§ $y§&mm far a raaaiver in whiuh channalfi sf

a h§nfl.ara §§§n$ifi&§ as Eiatanahia my unliatanahie yy4anm§a£ia§

tka 5t£em§th wf tha racgivaé sagnai with a thraahwld valma 33%

wharain a mityghighway firiving switmh 13 prmvifieé, $aié tuning

ayataw cmmyrisingg

means fur determining whathax said switch is in tha

city mr in tha highway ymsitiaflg

maans for sattimg sigma; stxamgth thre§hu§ds at higher

valmas whan xaid gwitah ifi in tha highway §Q$i$ififi than when it

is :n the city §asitinn;

maanm far mamaatarily.mharging 3 aapamitar ta aVn&utra1

va£n& when tha syfitem o§arata$ ta tune frmm a fir$t ahamnal ta

a $&flQfi§ channel;

saifi aa§aaitarmfiamg En: a§§iyin§ a vmitaga ta

Samsung Ex. 1320 p. 1254
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mmrra$§anfiing‘ ts a Qharactaristic nfi signaim reweivad in 3‘

mhannaig

an integratian my fiixter ciréuit inminfiing saifi

fiayamitnr sample :6 saié valtagag

5 means far nbfiaining samglaa mf tka voltage aflfflfifi t&a

aagaaitmr at such timas that tha affaat mf artifamt§ an tha

avaraga vaiue mi aaié aamgias is raéucefig

‘maan$ far fiariving saifi avaraga value;

maans §mr ififintifying if a channa; ia listenahl& by

1% -datarmining if a charactarist$@ ig acae§tahxe by cmmgaring tha

value ofi tfia sampla er tha avgragé Qf muitipla samp&e$.with the

va1§&§§ that wmuld ha actas$ the magacitmy &t the tim$ mi tha

samplaa if. a va§taga cmrrespanfiing ta a iimit far the

mharmctarfistic were agpliafi ta aha intggratian nr filtfif cirqmit;

$3 ' maaaa ra$pmn$ive ta said fiignals far §ro&ncin§'§isp1ay§

at resgaativa laaafiianfi af idemtiiiafl listanafiia statimnfi in tha

‘band: anfi

maafis fimr tuning the radio ramaivar ta a gaiacted ama

mf tha diggiayéé statimn$.
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