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FM TRAP FOR A TELEVI SI ON TUNER PERM TTI NG BOTH TV AND FM RECEPTI ON THROUGH
THE SANE TUNER Cross Reference to Rel ated Applications 5 %A QE 961 -

Patent applications.bearing attorney docket nunbers: RCA 85, 975;
85,976, RCA. 86,099, RCA 86,108, RCA 86,109, and RCA 86,110, filed herew th,

ol ated Subj & TRAPIEOR AELEVTSTON PONER PERMIP RV G HOTR Wem o

" “The subj ect appl i cat i FMIUBCEPTIONTEHROUWGHOTHES AMESTUNER: C &
“i-pcl udi ng.an FM radi o.- Background ef the-invention 1 5 -. It is
desirable to have a tel evision receiver which:-s capable of rece|V|ng not

only television signal s,grg-s ReémeMG)atOCMaﬂém Appligatingnal s. I n the
“United ates, the br {m{!d e l,!ﬁ!_l’}‘t_ﬁ S

ext endi n%g from appr OXI ma eI O&CEHPA aﬁ‘o q%%ﬁm tlhg band of
frequenci es RCAs829GS5, RfcAnd 716heR€Ae§ﬁ d%cél B@d&gecR@ér 86r18%dcast

tel evision ghgnpgt GSGQQG eflfé’d HeR8wiap! £nd "ARNedd% tﬂh‘b@ﬁﬁi& assxgnee

intercarrier-soun type tel evi sion recelvers havi ca y to
recei ve broddcig sohiceh pplication, keomidin rWieEeSBBJed’rt g}acteq However, in

t hese known arrangements, their respective manufacturers added 25 a
separate .FM radio having its éun r T 1 S 8, have been done because
tel evi s'1gn tuners comonly i ncl (FM traps) for trapping
out FM signals whi chThey subjm:twapphcamemfmrme\ms hthee field sob rteksvisian

reception. @%é%%ﬁalmgllgldt"ﬁgpargopw rtag @w sion receiver is a tuned 30
tude Vs

~circuit exh g an requency characteristic having a
singl e deep notch. substantlally centered on the FM band of frequenci-es, and

- sufficiently wide to attenuaggckMoutidd i Qhéhlmmﬂ: the FM band of
.frequencies. Not surgri_mag éﬂblrerm\r/‘1 V% «i S eg 1n‘I,e rade the o
perforrmahce of the reckilyefesd & n?'nbe?}é‘lé‘?ﬂsr FIVEE gW G 1S This is
deened unaccegpiblel ef bexaisin tlnetre@l@l \terevmoprsugnald ybat tati@vboadoast -
e oML Yy T, SEGE i, B bbge 2,
adds to pccupies a band of frequenmes extending from approxlmately
. MHz to approximately. 108 MHz. This band of frequencies lies
20 between the frequencies allocated for broadcast television channel
- 6 and television cable channel 98. 'Mode_rn intercarrier-sound-
type television receivers having the capability to receive
broadcast FM signals are known from the prior art. However, in
these known arrangements, their respective manufacturers added
25 a separate FM radio having its own tuner. This may have been
done because television tuners commonly include tuned circuits
"~ (FM waps) for trapping out FM signals which may otherw1se
. interfere with  television signal reception.
_ A typical FM wap for a television receiver is a tuned
30 - circuit exhibiting an amplitude vs. frequency characteristic havmg
a single deep-notch substantially centered on the FM band.of
frequencies, and sufficiently wide to attenuate FM. signals
throughout the FM band of frequencies. Not surprisingly,
removing ‘the FM trap degrades the performance of the receiver
35 when tuning television signals. This is deemed unacceptable
because the receiver is primarily a television receiver, and only
add’itionally an_FM radio receiver. Providing an electronically
switchable FM trap is also deemed unacceptable because it adds to
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t he expense and conplexity of the recei ver design, and nay cause

per for.rance degradation of its own, due to stray capacitances

i'nduct ances whi ch may be i ntroduced. 5 nggg é%’gik
| NVENTI ON A single tuner in a television receiver is enployed for tuning
television signals in at | east one band of television frequencies, and
broadcast FMheagkpeaseyraaids complexty Bntheoresaivguadnsisr. anfasai qaYsehe

tel evision 3%}@ Hﬂaﬁé@odb“g?ﬁﬂ&ﬁon BF it9 owhIndles df §trﬁ§l°!€h§§éit5ﬂbe%hﬁnﬁuner .
.vi-ka a mul ti-seetiron FM-trap I ting an, a e .VS. requency
char act er i st§tEahadNGtangest |W}§Fb aepb %kﬁ“{t{@'ﬁé a substantially flat: band
~reject characteristic over substantially all of the FMradio band of _
frequencies. 1 5 BRIEF DES I ?Q /\VE RE 1 shows, in block
di agram Porm a tel evision recetvertifcorporatrig—tie subj ect invention.
FI GURE 2A shows a par aAl einglesmnantin-al t¢lewjsians @0eivernisveniployedt for pri or
art. FlI GURE | q acteristic of
-a paral l'el rtésﬁtl) t?lé;u’l%% gf%r*zﬂg ﬁln% lte‘algﬁ ofie: _baﬁﬁ %g&l’ev‘iﬁ%ﬁl GURE 3A shows
an FM trap |ﬁneewmldeneedmbtqadpn%t EM rasimj %gﬂaiSnverﬂn diM bandref 3B i s a
graph of thefré‘dgiﬁ)édéléﬁea cerhreaumecyaeb@i&@teaﬂ@tdfceé veheidsM tREp of
FI GURE 3A and t enna | hci d(c)l rcyitr ﬁ t he Euner |s ned to channel
6. FI'GURE 4 signals are provideddos Ben Vd?s?)l‘&&‘ agacdion E3Poduced in
- aﬁcor dance }M:&hbiﬁ%lﬂﬂeﬁmmnuda CRETéquén@an cHdrustcsmttic)rhawfm pglr tGIU %E ng
the tuner o sho ¢op tlo
FIGURE 6 sHE Kiftg o5 Sihstanaly { fif oo FIBeRn \iw nal f o1 F
trap of FI Gm:acteﬁ'inaEﬁﬁbt_EDbmﬂ%ﬂHTlaﬂ\ldﬂ:tﬁﬂ-IEFMNBﬁ)IdVI‘ﬂﬁﬁdReferr| ng to
FI GURE 1, thg P pesradl o] frequency (RF) and broadcast FM radi o frequency
5|gnals are apg an to

BRIEF DESCRIPTION OF THE DRAWING

FIGURE 1 shows, in block diagram form, a television
receiver incorporating the subject invention.

FIGURE 2A shows a parallel resonant FM trap as

20 known from the prior art.

FIGURE 2B is a graph of the amphtude Vs.. frequency
characteristic of a parallel resonant circuit of the type shown 'in
FIGURE 2A.

FIGURE 3A shows an FM trap in accordance with the

25 subject invention. |

FIGURE 3B is a graph of the amplitude vs. frequency
characteristic of the FM trap of FIGURE 3A and antenna input
circuitry, when the tuner is tuned to channel 6. .

FIGURE 4 is an illustration showmg a dlsplay screen

30 produced in accordance with the invéntion.

FIGURE 5 is an illustration of a portlon of the tuner of
FIGURE 1, showing the connection of the FM trap of FIGURE 3 A.

FIGURE 6 shows the combined 43.3 MHz bandpass
filter and 48.65 MHz half-IF trap of FIGURE 1. --

- 35
|  DETAILED DESCRIPTION OF THE EMBODIMENT
Referring to FIGURE 1, television radio frequency (RF)

an.d broadcast FM radio frequency signals are applied an to RF
- ‘This Sheet Has Been Replaced
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3 input termnal of an FM trap circuit generally designated 100. FMtrap
* 200 wi lI'l be described in detail below with respect to FI GURE 3Pi §F Q.s}'(_;;g”nlal S
appearing at the output of FMtrap 100 are applied to a tuner % uner
102 includes an RF anplifier 102a 5 for amplifyi ng RF signals, and

applying the anplified RF sig to one i.nput of x.er 1 Juner 102
al so i ncl uddspuat |teEminalsef | 4‘&t§ﬁ R FIETULh BICAR 1)19 s‘lgﬁééﬁg ‘| at or

si gnal whi clFMhaRpanoDi wiut Be adeseeibed impdstaill belover with2bespmicerwdynes wit h

tlglee\alllms): Ioill ﬁ:ﬂ@@dg h}f? oduces %Er &lg &#p&n trﬁﬁd i‘%g’ }gpects a -

particul ar Rppiegned aurtdeer d@it r oTumér dOQ,unmludos]tamlRElmmprr 102

T Ve'fésrﬁrﬁgﬁfx;ﬁ%t Reosiglh; abdafRli S@SE?"*&F I A %“H}né?‘“iéz

via a wire 103onaridpappfi @snieer baablszmnr s ialseniincludss o deftk ol bus
103’ The t PR S h
03 V\}%ﬁﬂﬁfl 142 nffo? %}ﬁéraﬁﬁglg% OW 65‘2:"1‘H£‘Q>r § %l Swﬁilﬂi rhen he

frequency at 0ScC at or SC eter ni ng whi ch
RF signal i #ppbedete ctl 1a¢ondr itBHe@f miXehel dzib fa'%al?éfif WFEFhe‘ contgrol
bo. & mi oy op oot IRE Eﬁ‘?‘lﬁ%‘“ plodRted Y oupek kel ot 8o whi ch 20 ey
n cenira C ng uni
(CPU) 11é ée‘reé%‘OBnll?[ e ““ffl (‘(iﬁd?rgqrugﬁ%in 15‘@@‘9‘ oty 116.
Control | er kélbdteczelpaeacwmr RFesignad dundert cohtrel gofalas ténermcantrod ainikeyboar d
Gonqand L1 982 WHARAEVEY, Runkf CEONEEL YAl 10 hag chlee’ vi2fhaifaen Ve, and

decodes 25 réno nal s renote control unit
125. The i ntveithiaditaner flr()é?que'h‘upei(lqo)ntmlgnmt dﬂédapehebya tHYAERE 102 i s

applied to %oﬁp@aﬁénafqusgirfer“?az (AW Wikd tRy3 paﬁ@r@pﬁéser 105 whi ch

arrpllflesth les It 106. to a vi
si gnal b oc ®a8dpy1GHINE 193gnal§r Yo %Gont@\{gﬁ% %Ceﬁlenéuﬁ’rﬂ& P§(§r°gorrpr| ses

a vi dteo ItF Gigral afml bﬁﬁdMlt&hﬁfge ,si ﬁal%ut‘.Oﬁm)llCtlmalfmqlmndwlatcmuhtd(,IAIC:aC)
an aut oma | i.ne n cui C n .
(SIF) anpl | 054y §‘t"’ig‘é or %c@gﬁl%eim 'ﬁlgﬁgﬁfﬁgg@é \R/Q cxglaggg corrp05| te
vi deo si gnalis (d’dt)versatﬂ (hetarodyned) rtoethsi Unhdrequentey. 3 ﬁ‘ungoummmlr rier
signal 1o aRali 994! & Wnle Hy0a2koRBRAEESPIO UNConk BN 80, lides a TV

stereo deco Audi processor unit
135 pro'h@cegnznefbe ahdmicroprocessor or m1crocomputer includes a central

processing unit (CPU) 112, a read-only memory (ROM) 114, and a
random access memory 116. Controller 110 receives user-
entered control signals from a local keyboard 122, and from an
infrared (IR) receiver 120. IR receiver 120 receives and decodes
25 remote control signals transmitted by a remote control unit 125.
The intermediate frequency (IF) signal produced by
tuner 102 is applied to a surface acoustic wave (SAW) filter
. preamplifier 105 which amplifies the IF signal and apblies it, via
. SAW filter 106 to a video signal processing unit 130. Video

30 signal processing unit 130 comprises a video IF (VIF) amphfymg
stage, an automatic gain control circuit (AGC), an automatic fine
tuning: circuit (AFT), a video detector, and a sound IF (SIF)
amplifying stage. Processing unit 130 produces a baseband
composite video signal (TV), and a sound carrier signal. The.

. 35 sound carrier signal is applied to an audio signal processor unit
135 which includes a TV stereo decoder, a matrix, and a DBX
expander.  Audio signal processor unit 135 produces left and
right audio signals and applies them to one pair of inputs of an
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ri-ght .aydi o signals and applies themto one.pair of inputs of an 4 audio
switch unit 136. The output of audio switch unit 136 is couple ,go b@udi o’
anplifier unit 137.-- Audio anplifier unit 137 produces anplifi g(d' b%g’e ahd -
left and right audio signals and applies them to a pair of speakers 138
for sound reproduction. 5 3 The baseband vi deo signal, (TV) is
coupl ed t o- mudibleswitchcesitot3Guni Thessutpd of laudio ywiteh Wlﬁgéﬁ 156, and

utimtely dapeyes o @ ﬂié%%liﬁ&f Al 37 daudievasiplities AR 137 deo
si-gnal s "are arso_appl ied flo a sync- eP. ratoy uni.t -160 whi-ch. derives -
verti cal a_nopﬂt?dleQ%)n%faPllﬁm’cmaéﬁb%’i“ig °2¥ snghferaé‘ldll‘bﬁlgféls’ anfhe geri ved
}[/ﬁret :o(r:gldug?i j}ﬂ{%szgﬁéx?ﬂ t?!ﬂnﬁdi? of l%p%}?l@éﬂSGGSiBQf@r gb@fuhdch-épmdmi&itonﬂo for

0 e i.on signal. or. a tho . enbl
of displdy device 158.'Fﬁe L?ﬁf&?’a‘g‘gn‘flasp s-lgf‘g]gcg 7o g;rotu%l@%g%goﬁl-dgéfgen 4
di spl 3y_ progﬁ@egsso}]fmngerléﬁataﬁd ah&ime tdniveri gmplifiennd@pphdes them to a
second i npu . deo Sigpa £SS 5.¢ fori:dliigpl ' k&Pl
dovi ce 156, whimateft AisPGYeR 817 s JIHHEL Riedr bf o pipIay BYvRE 1380 Y
|toa|rt i cul ar FWideoasigtadsnaren alsocapplied & & syna senaATAtaTe URTA 169CcWiteh col or
el evision ¢ n L: r @ﬁ@h 1fs) ' i I fdvemd by 20
. tuner 102 is&g?i%ssavpep |35,_£‘€‘?gﬁghggﬁ%ﬂ|\ﬁgﬂ .andlialsnF fslqgtﬁﬁlg’ égg 48. 65 I\/|¥|z
trap ark8ngehemtderieed ryertical rafde homzontah SLENals | #eegPRIEE 9 r2uit (10 180.
FM radi o | C deffedifon fudfit EXFOTHOE, the pYodadseM & AefTevtiSne segnadkadfor Circuit

f act d by. SQNY Co ' ) :EI dip [. ' i fi
T30a, = 2 © apBlicagion spnhenyobScseRty B tplY) delii. 138, PRy 1
oscillator (déaBoll@fdcontrokt | Fl@ndndenesdreen udisplaBoprocgssbrard 40M st er eo
decoder uni tg]eéneglg{egt t:;'nafa%t&ersﬁﬂalﬁeca‘?ﬁ”'aﬁ)‘ﬁﬁek hﬁ{er{)eg?vﬁ)a%e‘&?}ng“'i‘ﬁ[ﬁutlw may

be used as t j “Trequency®conversi on stage of a, I 0 nver si on
tuner fbb thef Widedrsigaalaproesssar Whbr Eom displa¥ ceBndisp %L&Yé?e c’oﬁger si on

stage of Nergloul&,icQnRseHiBed  HIRT i BAditHEdokoeptldd st ehé C 180. That

from one ofparReulan FMdrap SRR FGHRRCTeals kaoRT Fian s BGAG a0
frequency ofC#& 356 color television chassis. :
' The intermediate frequency (IF) signal produc'ed by
20 tuner 102 is also applied, via a 43.3 Mhz'bandpass filter and
48.65 MHz trap arrangement 145, to a single chip FM radio
integrated circuit (IC)180. FM radio IC 180 is, for example, a
CXA12338M/S AM/FM Stereo Radio Circuit manufactured by
SONY Corporation. FM radio IC 180 includes an amplifier 180a, a -
25 mixer 180b, an oscillator 180c, a voltage controlled oscillator
(VCO) 180d, an FM IF and detector unit 180e, and an FM stereo
decoder unit 180f. ' . :
It is herein recognized that television tuner 102 may
. be used as the first frequency conversion stage of a double .
30 conversion . tuner for the FM broadcast band, wherein the second
frequency conversion stage of the double conversion tuner is
- provided by FM radio IC 180. That is, a particular FM radio signal
is selected and converted in frequency from one of the FM radio
band of frequencies, to a first intermediate frequency of 43.3
35 MHz. The value 43.3 MHz is important and its selection will be
discussed below. - . |
_ The signals at the first IF frequency are then
heterodyned in mixer 180b with the 54.0 MHz oscillator signals
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35 MHz. The value 43.3 MHz is inportant-and its selection will be discussed
bel ow. The signals at the first IF frequency are then heterodyggg Pg géxer
180b with the 54.0 MHz oscillator signals 5 produced by fix gaency
crystal -controlled oscillator 180c. It was found that it is deS| rable to

crystal -control oscillator 180c to avoid drifts in frequency d _5 to
t enper at ur & mwd’r‘uge b Eixedayfrequancy; erysial-soatredlednosgiliatonr 18Qe | 11at or -

180c. While a§4fd?1 ?ét it %y&ésﬁi’atﬁéntd)%rgﬁ?ﬁﬂ-cohirdl"aés&ﬂﬁﬂﬁ tig@c the third

overtone (at 54 a standard-val ue e-used as._;

wel |, The reaxmd éflfi%é“héE%}Wﬁl AYepto clesapsratyss F%F&B? owich amay; t he
nomi nal FM | fedufeitiiandy afuntd e Mrea ofhioséiliasort 180c | Whiledai54.0 Mtani c

t t I d t 82.
eoonat of ofBStal Pt g GRERT it Yy RS oAl Mg B shick] Budopel FT 3. ° €
sel ectivity.Miz»nef sa atarndardovalpet 18f Mtz amystal eoubdtbe usedaagevelht 182 are
th i f | 80d,
1806, “and 1500e ESAALOE ther e RoaRg B?ﬁ"é sfsgﬁﬁng{@&?%@&i'ﬁénﬁéi‘éé. B84 tor
15 adj ustnasninadf FMhdFvErequeneyicofc 10 [bé&kdew icdr ds (thgn filieradgin 3 R
stereo si gnaleyapii€ ANYnatsr teﬁr&‘n el lgehéraqf Idwgna@amm s gfpeaudi o

switch 136. \When the decoded | ef stereo signal are

sel ect eHOpy s§GaNd SRIAMIC FHSONILYT Okhé"?méPE’ 55591(‘%2?& FTLARGEI S | 18 er 137
for reproduavapraddeds peaiteprover seigetiwidy. 13@1gn&ﬂs atLthEe-%)ul[ilYt afdcérhgnicoupl ed

b FM dio 1 C 180 d | dic f -
whet her & siTGRaRates aliARgeTet WaA 1ASF ST ipIted A8 Rted 4l et Ve .
Tuner 102 |siwbdedebYrEMemg;xabpnotm1mg yie) 18(de, 180k, chndeh8Rf,t imt t he

frequency Ofthéhﬁo}xﬁﬁﬁlmgﬁlﬁéﬂ ! ah;)rp&@tghgﬁe?é Volgi]aﬁgﬁ)qgﬁaeﬁ §6fi es of steps

of a given size un reception node,

controll&r @@muﬂmso%sr,bwvﬁcbrfrqm% dPesnsted; ﬂ%ftfﬂéqaéﬂcvghh (B). 5
ki | ohertz sts@&%o rgsrﬁalgreaJeSapbﬁ&dtﬂaeraese@dh@ Sadr ramwutn@emﬁm% Rifi station

. Egcguggx;:&u &W@ﬁhﬁghagﬁﬁ%’bé&a&?@‘ﬁ&@ﬁﬁléﬂ} %Hhiﬁg ??{ﬁ?%soover
a range of ajppralxi amt gelectéd BylOaddip, swivdh unit 136, they are applied to
. audio amplifier 137 for reproduction in speaker arrangement 138.
20 Lines 117 and 118 coupled between FM radio IC 180 and
controller 110 convey signals indicative of whether a signal is
‘tuned, and whether a signal is in stereo, respectively.
" Tuner 102 is of the frequency synthesis (FS) type,
which means that the frequency of the local oscillator can be
25 changed in a series of steps of a given size under control of
' controller 100. In FM reception mode, controller 100 causes
oscillator 102c to change its frequency in 31.5 kilohertz steps.
- This means that there can be a mistuning of an FM station by a
. maximum of 31.5 kHz/2, or 15.75 kHz error. This is acceptable
30 because FM radio IC 180 has acceptable demodulation
characteristics over a range of approximately +/- 110 kHz, and
‘also because the FM broadcast frequencies. are spaced 200 kHz
a part; '
The selection of 43.3 MHz as the frequency for the
35 first IF of the double conversion FM radio receiver will now be
explained. As is well known, the amplitude vs. frequency
characteristic of the tuner is substantially shaped like a haystack,
with .the chroma carrier and pix carrier residing at rCSpectiVe
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al so because the FM broadcast frequencies- are spaced 200 kHz apart. The

sel ection of 43.3 Miz as the frequency for the 35 first IF of. tkhg ggf
conversion FMradio-receiver witl now be explained. As is wel RCRndwA
_anplitude vs. frequency characteristic of the tuner is substantially shaped
| i ke a haystack. with the chroma carrier and pix carrier residing at
respect i ve- sided difs thé haystacly sappreximpptedyi frade| gowndsremwihe rom the

~ maxi mum Eﬁ%ﬂ“ mTthg %‘Pp}ﬁfmﬁ’ﬂbn%eﬂfzrt suﬂa)bft it RRIstRan BétesRnt WO

garrters s he art t .believe ‘that thts vvould -be
the opt i numthese dweneprriens ihé4 MB% | Pngr s ﬂgds in g aF‘aHP‘SLEﬁ?tl

However, .44 t%]lz this éwds'iﬂat beXﬁfeI |dptirﬁ§mh?ﬂ'é deneguesc xhyafive OF dhiehbovest FM
radi o fr§ t 88. wgﬂlglmause t he follgw ag?l em The
frequenc?e osﬁljﬁﬁms a P"feé’&rt 245 YmOSERAS 66 t e action of -
.M xi ng. Nbstfrainéddwseamad;fctm doevestitFMf révdiod f:lzerquhcyt éite880htMlH/l)t uEed 10
circuits coupled t ut put t he
first IF fr@g'lﬁle%?/u dtﬁg'ﬂg? otgg fo@i%&ﬂf%{ﬂr?ﬁ%ggc ‘[fh ﬁ%qﬁe#e at 132. 1 MHz
in order. to sigmadsaappgiied toHa mmmeedoublﬁdthfatthGagétl@heOf dNIERERT g

signal s V"Ougﬁggg dt' ‘ﬂ?ék%eg gg-vg@ts latdipur &8 blmPi’Hﬁn& ﬁﬂe%‘& éﬁth%yd@gméd?d

signal ) ; i red
i mage) . | Bhe CiFeaats; FeupledatR @Fgﬂ‘éﬂpufso Wé?q ‘WixFFﬁ ‘n ¥fh 4byﬁz ?ff Hhe
second | F. tiiél firstl (Pafreqlehiéys eher rlbealf Qseilkron D2 sveild Qﬂcﬂlatbhaet system

audi o out put Is.is further co by, e_fact tha u FM
traps give 1| MHz o inorder 40; BHe arr‘QS%gil Wé ZF%P Cafilsi thic e

i nt er rodul atthenfelicwinfyg (sngnaisthmuﬂdmhc produgpden at relatively low input
signal levels. Fr a th pi X
carrier at 45.75 H@?fczw wouT d g%asw%% ‘M{#hn%t gz&#"%?; %F')ra

stationk5S The bed X A%t MHz ef b32 i Zﬁe—tﬂé‘ bwMHz (npdesitrd HF&B@) than the

col or Ca”'@ﬂ‘r}]@tu&e%ueﬁ% é# ignla® CRUSR1P QirfiHinl qwerbaﬁ@mdﬁmedfotm carrier
woul d cause t op

43.3 MHz is S@F%‘i &rou 1§ 0511"%“‘&‘{” dl'}gég O’tv‘\‘ﬁn%"t E’%@Fa\éah? 5 g’U\‘/%I gt Yhe !
symretri cal s%ﬁﬁﬁl' @dx@nduﬁﬂrtsenougmww@yfﬁmm ¢6nipticated ab'}DIlIﬂel fiagye
nterfer enceihgtr (%unernEFM \é\haep% %?ve?’ very h?tlé ezlt?e(\htuea%o%s AN88.1 MHz
20 causing intermodulation distortion in the tuner to happen at
relatively low input signal levels. Frequencies greater than 44
Mhz, but less than the pix carrier at 45.75 MHz, would cause
image problems on higher FM radio stations. The best value
therefore is one below 44 MHz, but higher than the color carrier at
25 42.17 MHz (because going lower than the color carrier would .
cause the signal to drop rapidly down the "haystack”). The value
43.3 MHz is close enough to the crest of the haystack to provide
symmetrical signals, and far enough away from 44 MHz to avoid
. image interference problems. ‘When 43.3 MHz is selected as_the
30 first IF -frequency, local oscillator 102c would be controlled to
oscillate at 132.4 MHz in order to select an FM carrier at 88.1 MHz.
this' produces the following output signals, '

132.4 MHz - 88.1 MHz = 43.3 MHz (the desired signal); and
35 2 X 881 MHz - 132.4 MHz = 44.8 MHz (undesired image).
The -undesired image signal is now 1.5 MHz away from the desired
signal, is well outside the 300kHz bandwidth of the second IF
stage, and will not cause distortion. In fact, a signal having a
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30 first IF frequency, local oscillator 102c would be controlled to
oscill-ate at 132.4 MHz in order to select an FM carrier at S%Méhis
produces the followng output signals, 132.4 Mz - 88.1 MHz

(the desired signal); and 35 2 X 88.1 Mz - 132.4 Mz 44 8 MHz
(undesired i mage) The undesired ina e signal .is, now 1.5 M—sz from the
desired si gfieeiquencywbetwoen s#3o t he afalArdSHDEATIGe Yo F
stage, and !4 %ﬂaf‘dﬂeswm@rﬁrstlmfo’fcthe abvverddscitbedndoable 7
f-requency -bet weén 43 t he-col or “subcarr.i er frequency, -is-a good-

candi dat e fSPniVﬁESIPPr stt“nIeF of the above-descri bed doubl e conversion tuner.
Simlarl y t he second Similaby,athé segendrifvlhas aw ineage prablemieth be

the. secand %&oﬂeilqﬂ%%ﬁ?ﬁ Abfa) e 365 Ml 5‘3333)“@7361 ot

10. 7 MHz, addHz €oors-halfi theersteonddE fRepmacy ohd5écMidz RAVSS | s

Liaileﬁgaiolgﬁé Wlige & 2pRERP &"10}P MHAY AR chiib biterféRdecttS W INOUL
i s shown i nBeeausé¢ the sacepeEl reqh@n%e ig fixed pand Qsiv[ﬂzl» tW8#S conpri ses a
Pi-Lype ar  gpopERty sotehmnafewfahom&oanltandscma%ﬁpmav Loarehgl692. A

trap at 48 b g aC|t I n par I wth
i nduct dr0 LG@kaI“&Q@)éﬁﬁsn \?’tl[‘]e f‘?‘é‘é{]gﬂc??cﬂgﬁ’ et |ls‘ﬁr ds 1sq§)wnf15|r Lﬂ E
arrangenent jp SFEAURE i6A F (H:BE45B MHe batdpuss n@ltenmwnpmiaesval peSypfr e

preferred: égrg%gsment &P an RARERN L%ﬁlmgmacuoﬁsg @§@8f 6202

120 pi cof ar pi co arads I n
operation, dontapldte48 550 Mbz ewaesobtainedmbydadding lRocapadiegmH iv2, or
via iR T eceb\c{iez[llé]izgfltlﬁ Omt%ﬁtc?%r tﬂ@)lf Tgn%d'gﬁld'osfise fre ﬂeﬁ@@p&'i‘é‘ict&%ﬁd ol ler

110 applies®a ‘s tranzéstor |a resistor Ri.

Transi dtdr ar éh\lSt arrapgemenhds pﬁb&ﬂfuég EIGURE OB I@Bpfﬂl P¥MEage to a

vol t age reg%a{lﬁ eqit” Gl def2arePpréffésdl N turn provides power (VCC) to
operate FMradio I C 180. This S\ﬂéézped cholls al so aﬁ)ﬁl ired to the control

t ermi nal of nanohe
C601 39 picofarads
C602 120 picofarads

20 C603 100 picofarads

In operation, controller 110 receives a command, via -
local keyboard 122, or via IR receiver 120, to enter the FM radio
mode. In response, controller 110 applies a signal to the base of

25 transistor Q1 via resistor R1. Transistor Q1 switches on and
provides a source of supply voltage to a voltage regulator circuit
R2, D2 which in turn provides power (VCC) to operate FM radio IC
- 180. This switched VCC is- also applied to the control terminal of
. stereo switch 136 and causes the selection the FM radio audio
30 signals in FM radio mode. '

' There are two obstacles to good FM reception
performance, poor sensitivity and overload, and a carefully chosen
compromise between the two must be utilized. Recall that in the
television mode of operation, the RF amplifier is gain controlled by

35 an AGC signal derived in the television video IF (VIF) circuitry. In

' FM mode, the AGC signals are disconnected from the RF amplifier
because no meaningful AGC signals are. being produced in the VIF
circuitry. If the television tuner were to be operated at maximum
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stereQ switch 136 and causes the selection the FMradio audio 3 0 signals
in FM radio node. There are two obstacles to good FMreceptiqn
perfornance, poor sensitivity and overload, and a carefully cKGefor 961
conprom se between the two nust be utili zed Recall that in the television
node of operation, the RF anplifier is gain controlled by 35 an ACGC
signal deri gzt im FME reeeptioni mode; deedium (to| sirong rieyel r S%ﬁﬂ?é%ause no

rean ngt Ul ACRIAT GUBIGE SBClIKbrPERNE thd 'RENGLILE Crshgry. |f the

t el evi si on-t uRer be oper at €

4 mm, ai T-eception
mode, nedi uanwentad Hgtoriea) PF‘M“S‘?tQﬂaI Joyaing BvﬁRﬁ‘F%e I{Merltggl er mxer and
RF st ages, Qﬁgﬁébmngni@argiﬁglyilﬁﬁm ©4iblpr ddectes.thePecoyt dindg a separate FM

AGC arrangenent “i s, Si unac ta tp t cost an exit
At ch vl deoBPIeRIE WHidh evouiE el Adfed ot itPe e i ion, 3Bteiver T, 1Y
operate thesﬂﬁtx@hagse tofopdsmté LtherRHt stagélafadhgaunedmtlmgflm gaiepti on
node. Thi s ar.ran a é’n Img a(}Pacﬂ ﬂ? Oflﬁ‘).?@hffwv r
conmponent s. d“}ﬂggggw&é:(?giﬁ)in St BT CHOSBIP Car ef f 00 rmc?l gain
reduction woostd gddingceniyoar fa@ componentsept The mnsmdluﬁttop myd Peo little
gain rEd“Ctéﬁ&e\Hf %Iaﬁéfum, ov%bo%cqi :glidu ‘Q&cnenswg Asdue Yobeh aids to

make operation o st.age at ain functi lc'sSISthefaCt

that tHAd noFde ﬂepgga@nosew@vy& b nadescFG@e MNP ¢ ‘é"'rn%‘f GE'9Ss 3egr aded
(becones hi ghgrdadtsitudtish SlAOVeRecondt fadtbarwhivh abdse tbomakei opérdiion

et on, PR BT g O R 3 Bl A 1L U oy e BT
-subsequent héispofiganpl of ithe gamgeeducrdnﬂlﬁtamphﬁeermgerEcdcgEaded |
ZSBISIylt In\g/I t%gbe?oir? qﬁglﬁ'—%ﬁg 4 gﬂgﬁmﬁ\% ﬁ\%&é itﬁ'&&ﬁ?%ké Sﬂbgd VI a a di ode
D . Thd &M r@janc@oucammpmqmmnm 1a rb@gt@r asignakiguBaiseo T3t d IgH

reduct i ons wiinehis f @mpehidtion AFChaRE ARIPHRAC88in rbHubﬁoh”ﬂQrtSeﬁnt to
note that the FMradl | C chosen has a w range of wusahl e .operati

vol t ages. Maeed. wvmut?ssaélpnh;t?ha?é&mpﬁgﬁry tg to. pRABIAIN, QP’F‘fal?
needs of thgdeglVewi §¢@g1tw1r5er RF gain reduction bias. A resistor R3

| solates the ACGC ci rcﬂlgcr&/nnec 1rrrx]gt QF tﬁgpk(fé sfgnals is accomplished by

20 applying the 4.7 volt FM radio switched VCC to AGC line 102d via

' “a diode D1. The FM radio VCC supply is well regulated enough to
yield gain reductions which fall within acceptable tolerances. It is
important to note that the FM radio IC chosen has a wide range of
usable operating voltages. The 4.7 volt level was specifically

25 chosen to fit the needs of the television tuner RF gain reduction
bias. A resistor R3 isolates the AGC circuitry from the applied
VCC. The amplitude of the switched VCC after passing through

- diode D1 is approximately 4 volts. Applying a fixed 4 volt signal
. to the AGC control terminal of RF amplifier 102a causes it to_

30 operate in a lower gain mode.

' The switched FM radio VCC is also applied to the base.
of SAW filter preamplifier 105 to disable the amplifier and
further attenuate unwanted signals at the input of v1deo
processing unit 130. _

35 I Surprisingly, it was found that an FM trap produces a
beneficial effect in a television receiver utilizing a single tuner for
receiving both television signals and broadcast FM radio signals.
Specifically, the FM trap attenuates the FM radio signals which
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VCC. The anplitude of the swtched VCC after passing through diode D1 is
approximately 4 volts:. Applying a fixed 4 volt signal to the AgC,cgategl
ternminal of RF anpli-fier 102a causes it to 3 0 operate in a [ower garn
node. The switched FMradio VCC is also applied to the base of SAW filter

‘preanplifier 105 to disable the anplifier and .uréher aj t enyat.e. unwant ed
si gnal s at -t weuldpotheswisa deayepitee e855algalinfnpipde 33t the television

‘Surprisingl Yyunektings. f qpnd 4Ra! rédbgnided rpei ehatc tise FMENRIP shebldf f ect

i-r a-televi-sien receiyver utilizing-a sjngle-tunar -for receiw:0g«both -

tel evision s§EHRIL %rf&e%‘ﬂ"d%ﬁi’carﬁpgﬂﬁe Mﬁgsf%ﬁﬁl"giy fi %P& , ?é he FM

trap attenuaggpirhi¥e Fverfa@noesmgtial signhlsciof adfaoentl televistomi snnels t oo

great an.anplitude.at th I-§1,0 [ c eploli ~dh Se Al c i zed

her ei n tﬁat ?’FFL.L}WIPgaﬁ §lh%§%§'}ié§k. @Iak Ltghqt{dr éq&ghcv.gﬁ%%p%oﬁgzeﬂg% (r}fm

rel atively ssignpls "hekiingsa tsubstamtiallye umifermeamplétudet nhxoughouw dhe

adj acent telgyt s cg@%@ and having a substantially flat band

reject regi oﬁ ?ag?%w e k‘ftsibgdr?a's havi ngqli';\ s-ubstantiﬁ]gy uni,f orm

anpl i tude t hroughout t Ftgurg1 2Adishotso adPatalle] aresongng, TR kR,

paral | el resggaptthEMptioaPattNOVBEridsoResdruat PFMrtraps, - and>admbinaeionsaof FM
' series and, parallel .FM, tr | so

traps, d conbi nati.ons 1 D aps re

known i r& heS§SiGSoAng, P?ra?{eﬂ g%ﬁfﬁ%é’{efﬁo&)é\?e NOWA 29 tpﬁg %tﬂeI olimt
the attenuatéquh @laséhdvwanerpmd-Mdffontawas miadet tmdimitache attanyation ©of
obtain the dgepest .. i bl ot C | I S| r I ver

W t hout an F%eggdpg,opgﬁg gtrsggnomse%g&t %_%ﬁe%@?@?@n?‘o?‘_’?ﬂé‘ E?é(;adcast FM 1
5 signal s¢espestnpossiblgumotels diecanse Ha anpelevigienyreceiyeretibgut an

characteri sty 8, P | &l nbe \ Ve any % Hieydtash FMGURE 2A.
Thi s arrangemﬁgggo'uﬁ{seg%i%fégt g?glggr %és%gn%iar{?a@el evi si gn gnd FM system
I

for thelfol | 9&nAl SPESEIM. Mg IR WS teeaMpliydss Vandrequeadtyt of
FI GURE 2A wegiparhBtelistieclofal pafllelt fssonant asirait,t beclF\s Bhowmfin

{reduenct e it VP Euale b SuflisHioRy o Siibm et ve, P
i s al so unsagelefisivmrande EMsegystem rfor | thef folbdwimg rehsonst By itBeic (i.e., the
resonant frequency of the circuit of FIGURE 2A were to be set at
20 the center of the FM band of frequencies, then the amplitudes of
‘signals of the individual respective FM broadcast stations would
vary greatly at the input of the RF amplifier. It is also
unsatisfactory because the roll-off of the characteristic (i.e., the
slope of the skirts) is not steep enough to provide enough
25 protection from FM interference for the adjacent television
channels. ' ' ' -
Turning now to Figure 3A, a three-section FM trap is
shown which overcomes the above-noted problems of the prior
_ art FM traps. Section I of the three-section FM trap 'compris_q_s..a
30 parallel arrangement of an in'ductor. L301, a resistor R301, and a
capacitor C301. Section I is tuned to 97.5 MHz to make the |
frequency response of the overall arrangement as uniform as
pdssible. Section II of the threé;-section FM trap comprises a
. parallel arrangement of an inductor L302 and capacitor C302. |
35 Section II is tuned to 104.0 MHz to provide protection for VHF
‘channels 12 & 13 (in the U. S.).- Section III of the three-section FM
trap comprises a series resonant circuit disposed from a point
between Sections I and II, to a point of reference potential (i.e.,
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sl ope .of the skirts) is not steep enough to provide enough 2 5 protection
from FM interference for the adjacent television channels. TRE i JOW to
‘Figure 3A, a three-section FMtrap is shown which overcones the above-not ed
probl ens of the prior art FMtraps. Section | of the three-section FMtrap

conprises a 3 0 paral |l el _arrangenent of an jndu r L301, a, resistor
R301, and a sigpalcBremdizoSection tHniy tyasd Gﬁeé&go%ﬁ%twb{e&t Q¥: t he

1;; r e;q_uenc%/F r Wf i hs\pﬂﬁ-'f chlfinév ey dgllz:lil\zﬁstr_wmalaFMnl'rhnsmissfiﬁnspashidﬂ e. .
ectiron- |}t -of the three-s i on rap, co es.: arrangemnen

of an induct®f BEPENES c%ic%?‘ Cgﬁﬁﬁt%rsgﬁgt@eiw g%ﬂ?# a%lef%'ﬁfnergﬁto 104.0
:V:‘||Z t]?' prOVidﬁﬁJthf otlecstiowdd f be nbtEdctiemtn8estid? B need ino tadslditional  Section

of the three-s 0 t c s S r ECELCUI t

di sposed f-r(}ﬁfi&e{lgpgﬁée gggsloea{ﬁ@%c&fg#é ﬁfaﬁlg ?f\le‘?ﬁxg Zﬁgég?ﬁrcgkﬁgef erence

potential (iwhich folowsi inaedycesithy . rapcdepsh of ISecsiamudbdtor 8h90.5 Mz to
protect 'OWMGH%%/'Z‘%SW]”G'TI@: A es He €466 'mahggmehiamgsms whi ch

are as cl ose as . Resistors R301,and RSO% et .t'hf tra degt n | t
shoul d be nchaanchf chroma rcarriescessentiallyysgmodfied dn qv&édﬂﬁﬁ PHSe the
! gadi ng e; f Qfdhvsn ?tfhet bﬁaﬁmhelengoﬁﬂ% tedriet rafbuéitri_’i-wgib; h\_Ar/E@dH gwsfe'lt tor bdgcgs
‘the trap,.depth of  Section to he unt ,.desi . e .abave- Crj be
ar r angehBnt acegptadIe. o Thgafkle 8*‘%%%22"24%@& sE’ecﬁHeal(PV( u%ﬂ%g%f iléed' in
| evel, but peliusedidyyn dppeoximarely 6 dbgubut chisr teo iabfelt 8- bedb, which is
felt to be ]ag&ﬁggﬁg tablle. The cable channel A-2 (i.e., 98) picture (pix)

carrier isr ey approxi mately I db, but this too is felt to be
acceptabl e. The fol | oWhey fedkwingntcomporentavalygsfaser pacfernoh

approx. 18.3 nanohenries (gd39%t.) 1%pproveci88n danohenriesRIAdjust.)y =~ 270

ohns C301 . 15Q picofarads L302 approx. 16.2 nanohenries _
(adj ustl  sexaction &I ' 27015@h‘g"§c0f arads 20 L303 appr ox.
680 m crohenries (adjust) (C301 150 picofarads _ : :
- L302 . approx.- 16.2 nanohenries . (adjust.)
Section [I C302 150 picofarads
20 | - .
- L303 approx. 680 microhenries (adjust.)
"~ Section III° -~ R303 6.8 ohms
"7 C303 4.7 picofarads
25 | - . The above-described three-section FM trap provides a

uniform level of rejection to signals in the 88 MHz to 108 MHz
range of approximately 10 +/- 4 db. during the FM reception
mode of operation. When the tuner is tuned to channel 6,
. however, the FM band rejections, as shown in FIGURE 3B, are .in
. 30 the range of 18-22 db due to the added selectivity of the antenna
| input circuitry. The response characteristic shown in FIGURE 3B.
was measured at the drain terminal of the RF amplifier dual-gate
FET transistor Q501 of FIGURE 5. - |
The three-section FM trap described above exhibits
35 the following typical performance (referenced against the
| broadcast television channel pix carrier).
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Section |11 R303. 6.8 ohns C303 4.7 picofar ads 2 5

The above-described three-section FM trap provides-a uni form 5
rejection to signals in the 88 MHz to 108 Miz range of approxi mate 1%1 +/ -
4 db. duri ng the FMreception node of ‘operation.. Wen the tuner is tuned

t o channel however, the FM band rejection as shown in FIGURE 3B, are
in30 thémg%ﬂﬁ_m db duetmmb electivity of the antenna -
i nput ci rcwggrys (d;]ﬁmr gspg{nsgefc)har actleristic shown in FI GURE 3B was
measur ed . at- dr%E é m.nal qQf the RE anpl i fi.er dual - gat e FET-transi stor
601 of FI finag 1 chroma); o £ trap described above- exhibits 3.5
the foll owi 8F.7ypi ¢ehawpes fsoumdhce (rele¥enced against the broadcast

(ab) 53,25 S%dnan QobefEEiytion) EhEBETY (M) 6 chrom) e

g)dg) 83375 8&32?\1% sound) -25745 88.1 (1 onest FM statlon)
40803 5a L hgms
8.0 10 8887 <71 J9 0 90.1
©-12.6 90.5 88.9 _319291.1 :
-%0619?112(11 89.1 - g é 95 1 oo
-9.0 96,1 90.1 ~12063 97.1
i 6 gig2 108 em
.1 -10.1
- 92.1 -8.2
15 93.1 -7.6
94.1 -8.0
95.1 -9.0
96.1 -10.3
97.1 -11.1
20 98.1 -10.8
99.1 -9.9
100.1 -9.0
101.1 -8.7
102.1 -9.2
25 103.1 -10.7
' 104.1 -11.8
105.1 -7.8 ..
106.1 -3.3
. 107.1 . -0.8 _
30 107.9 (top FM station) -0.4

_ The 'deéired end result- of the trép attenuations by
themselves, is that a required reduction of overall tuner gain at
~ the FM band of frequencies is achieved. Compared to the average
35 power gain of adjacent television channels 6 and 98, the reduction
of the overall tuner gain at the following FM band frequencies is
realized.
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101.1- -8.7 102.1 E 9.225

103. 1 - -10.7 104.1
105.1 -7.8 106. 1 RCA 85,961,
. -0.830 107.9 (top FM station) -0.4 The deswed end result of

the trap- attenuatlons by thenselves, Qs that a requiredr ti

overal | tuner gaifiRE&Q} UE[%GYFM band ofWP%&VEB%@Emsg\@A%&%par ed to
the average 3 5 (ppgypr gain of adj acRDTHEAWERAGE POWER GAENaDE 98, the
reducti on-of the overafll tuner gain uenci es
is realized. FREQUENCY %}Q&E}‘&ﬁ%&&ﬁ% @%@Eﬁgl VE (MHz)

TO THE AVERAGE POAER GAI N OF ADJACENT _TELEVI SI GNAGHANEL S (8bAND 98 (db)

8s. 1 - 75005 -
13939 8.1 12 97. 23 |
12 100. 7 90.5 - 10.5 1013 104. 1~

6.5 107.9 Duri FM reception
television i mageg 4Pe avai I able for vi eW| ng. Rccordl ngly, V\héﬂm%ﬁ“ Been Replaced
station is sel ec®dd515 controll er 110 causes loh-screen di spl ml"”", |
140 to display a ’Eﬁ? gage indicating to a user tfgpg the tel EVISI
I's in EM node,. particular FMstation has heen selected and whet her
or- not ke recei \}IZ)d1 aM signal is in stereo. Subn3a di splay is shown in

FI GURE 4, wherein(g.9essage is displ ayed on th® screen 410 of 20 - a
teIeV|5|on receiver 400. The display is presented to the user for a

predet ermi ned period of tinme (perhaps 30 seconds); after which there is
di spl ayed a bl ank.scr &uring]| ENRE'CEephonvsmodedaoatdleviséomdmagﬁsi are of the FM -

trap available for viewing. Accordingly, when an FM station is selected

15 controller 110 causes on-screen display processor 140 to display a
message indicating to a user that the television receiver is in FM
mode, that a particular FM station has been selected and whether
or not the received FM signal is in stereo. Such a diéplay is shown
in FIGURE 4, wherein a message is displayed on the screen 410 of

20 a television receiver 400. The display is presented to the user for
-a . predetermined period of time (perhaps 30 seconds), after which
there is displayed a blank ‘screen.

FIGURE 5 shows in detail the connection of the FM trap
circuit of FIGURE 3A to a simplified version of a portion of tuner

25 102. Specifically, the output of FM trap 500 is coupled through a
series inductor, to - a series of traps, generally designated 510.
Traps 510 have a first parallel trap tuned to the TV IF frequency,

- a second shunt series trap to remove all signals below channel 2,
. and a second parallel trap also tuned to the TV IF frequency._ The .

30 output of traps 510 is applied to the input of RF amplifier,
generally designated 520. A tuner of this type is known from the
MTP-M2016. tuner used with the CTC-156 chassis manufactured
by Thomson Consumer Electronics, Inc., Ind1anapohs Indlana
USA, and does not need to be described in detail.

35 . It is also recognized herein that the subject apparatus
can be used to tune broadcasts of information services such as the
National Weather Service (NWS). These broadcasts are allocated
to the following seven frequencies: 162.400 MHz, 162.425 MHz,

12



circuit of FIGURE 3Ato a sinplified version of a portion of tuner 2 5 .
102. Specifically, the output of FM trap 500 is coupled throuégq‘s% sgrslles
i nductor, to a serres of traps, generally designated 510. - Traps 8 have a
first paral lel trap tuned to the TV I F frequency, a second shunt series

trap to rermve al | 5| nals bel ow chann sec allel trap al so.
tuned to thelG¥450 M g)-Mi{ bgi 5§Qt§ﬂ§zof16§§f&g i 8MGpplied to
the.input of 18§5§UDMHber Oﬂ9n©ﬁ6|éf>’ thtkese ﬁreqhedcléaols aﬁs@na@rtooh ghxes\ type
i's known from=the, MIP: M2 t uner -use CTC- 156 -¢

e
manuf act ur edg?)?/glﬂ"gh%cﬁ?eﬁnns y@]]ca %E?&‘Sﬁl'@glo Fﬁ?ew?rﬁdlpéﬂ‘é%%l SWIHCJ] ana,
USA, ~and doeﬁomsblemmg tomebef ddmwee | tmdtilncdntrailed $requencies for - It is

al so rec gnl t subj ect apparatus can be used to tune -
R et Mbalibise

br oadcas lon Services such as the National Wather Servjce
(NWB) . These br oadcaslts isrfurther oegogaized heeeinothaswwhgns NWS medguinci es

igg ggg % sea]l%te 2 g"zthe cenjcé”r %‘?Zth@NWﬁZ baﬂ@zné’e%f’ b¥Heuned 2. PRE Wiz,

Only one frequencj.es igned to

a given geogHHBth? thres . rea;gp;' caFlf\ﬁbaEfH’erI r 365 AV 9e1é8 g\?l g‘iga switch
Iﬁr Eel ECtlnEﬂaﬁtli-\?ldlﬁ ?Jlﬁéﬁ B éz&lercaﬁhr@lhéeﬂso Elﬁﬁfeﬁhp%ﬁﬁ“&d receiving

e broadcas is I ecogni n tha en node is
sel ect ed Yonl SPAHRE %fné@? I@W h@aqﬁ\s g cﬁ &lf giscrimat oq—mssedl s true for
t hree reasongerféimst wetljeevén f+,1 t €060 hkHz frarAOthdHzuddd Begdendyh which is
greater tha chan Second,
the discri mnggi}a ]tﬁgréd—g lt"?f to Hé‘ é@rla\lpg ?&l m két??lw\g'nbgﬁﬁgﬁ uned
frequency. Tier N“&Snéreqn@qles tare tﬁsen‘d:d;vendabeqa‘usch&mval%tqtlvoﬁge
(because thqr%i&&q%hﬁﬁgaqﬁ argﬁhvgglea)and because there is only one

Y

transmtter operating jn en ar erein

speci fi a1y recogniz i%aﬁerf’ﬂ’e Spae} B‘&lﬂﬁ Feepgnigsd; éha&l é’(‘Be Gt in -

vi deocasset tmveﬂﬁ@ndﬁsr 2i¢0/Gseful Tﬂneviuewasrsettevmio@defsewcdes) afhesed
herei n, includes eVv. 'Si on _r.ecei vers fé? .a vid o d| ‘gl Z .devi ce

(comonl y kri6HR égleet"é?‘é’\‘)u IPEHVER & Hﬁ sitBh ‘ﬂd&ée S8t hout a
vi deo di spl agceivers deaving, aswitdemsdisplay device (commonly known as

television sets) and television receivers without a video display
20 device, such as VCRs.
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%L4 1. -An FM. Itrap circuit (100) conprising an input. termnal (RF IN)
or receiving television radio fre 1) br oadcag§ cBMgsr g6l o
signal s; and characterized 5 . by amﬂmﬂmlam' uit (L) including a
first inductor (L301), a first resistore (R30%),%ant_a first capacitor (C30
1), said fi4s igductor (L301), said first resistor. (R301), and said first
. capacitor 5&%‘}‘{‘ bei ng connected in parallel to each other, and having a

. first end of 10 thd.pahnl FM tameérauibn(ld)premprisingi d i nput terninal,
sai d-paral-l-el -connect 'O'Ek};?&t %f’x‘rﬁi_nfa'ﬂ(ﬂthﬁﬁfo? HegeivinBavdlegisioneaid end;: a
second tuned circuit (1] %I?& udi a second .j nduct r'(élggzm and a second
capaci tor fregwencyssignaléc b & 3(52‘511°ar§(’1g%§|1'5d raseriAeCor
(CS)OZ]Z 5)ﬁi Bg, connect ed in parallel to each 1 5 ot her, and having a first
end of the parallel connection,caupl.ed. at. a,junctiopn_t.o.saj end of
said first tuned cir@uf¥st duped p‘élf%l‘?eql?clgﬁht‘ﬁf‘goﬁ ﬁFStsH?‘ﬁ“cgggg@‘WJhe%d '

Ci (rj cuit .h?\ﬁrg resisemoR361Y, andt ki Fist wapdcitor (QX01() Isajd i firstuindustart hird

i nduct or ; St 0 - t.hi cj C303),
said 20 ChoPR. FaRCERSE 30t WRAAP 3k, 3R Tk A RRE(CA0 0 b 1 g
capaci tor beBeB)camaentpdc dnnpatadiel i to ceeheatheri BndabAviihar firgh@ading a
first epd ?%?téﬁriagﬁllsénwﬂﬁﬂd 169U 8did Ginpat dteiriifia], 0Baids Padaliel i es

connection th rd_(; ﬁed circuit hav ng. 4 second end coupled to a

poi nt of réPEF@‘PFé‘éﬂp%ééﬁ! irst jtypeds circuit having a 58ﬁ°'6€t » term nal |
| cogpl ted to said ses:orag&emwf_t#mudcﬁenunmmu'nmnu@inrgcw' tse¢ond inductiewvel opi ng
out put sig .\ Sai tra aving a ant i al l;a r &j regi on
over subst Zﬁbﬁ?ﬁ?’l 9.“&? oind ‘ﬁe"ﬁ?%%ﬂ%%s(m)r ra%f‘(g Aoe\gﬁgld En@@gﬁﬁlﬁzﬁg FMg
tr-apdof cl andh sdid sbeontteapacitori (C302) beingl ¢onnectediriad parallel to (¢ach; s
tuned o a u&gf t A=) 0 ' tqgm zed,
sai d ls%)cor_?y{%qﬂne g}aﬁ'gﬁgté?ﬁsﬁt ?@d?&uﬁé t%ﬁggyi e _Sth%gc?léﬁgli‘ao?P 2

t el evi si onjungien doaspide spcond ek of said first tuned circuit, said parallel

connection of said second tuned circuit having a second end;
a third tuned circuit (III) inclﬁding a third inductor

: (L303), a second resistor (R303), and a third capacitor (C303), said

20 third inductor(L303), said second resistor(R303), and said third
capacitor (C303) being connected in séries with each other, and
having a first end of the series connection coupled to said junction,
said series connection of said third tuned circuit having a second end’
coupled to a point of reference :potential; and o

25 an output terminal coupled to said second end of said
second tuned circuit (II) for developing output signals; said FM trap
having a substantially flat band reject region over substantially all of
the broadcast FM radio band. o )
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5 | owver end of the FM radio broadcast band of frequenci es, and said

third tuned circuit (111) is tuned ' ti-on for gicel egs sigqn
channel s adj acent to the upper end ﬂﬂl“”ﬂ"lﬂﬂ”ﬂmnmroadcast Rband of -
frequencies. 10 3. The PM ttrap of €laim 2, characterized
in that said first tyne | e [ Xei $ns d Byl ‘4 Fi ,
-sai d second tuned ci ?bu'i l!Pé( IW ?rsaﬁt é%gzalbgngp%lé%gl natzgpy{fﬁgﬁ#%s%lgz?ugﬁé

sai d thirdtunedegirouit (i} i§l tuned dot anaquencipsushi Matetlie syegalltz. 15
4- A tel eﬁ*eiﬁ_@ﬂc? eERIpORke NAY igpirAized! edaid 180t tuhed eigegit A(M) Sisi n_bot K a
television radjo Trequency éé@l bar}d of fr.e]gauenmtgai1 ag&aa broadgﬁst FM
radi o (RF)t t9f PFPEidGe REPIECHiION, QT ¢ leleXjs ToP1ERA'8, CEBhR &g an

i nput t5er nigvaér nd i) tHeorFMeegdivi bgoaduadt ttedneviofi freqiéndi@s, andi gal s and

sai d broadgast FM RF signal s:rwand characterized b tuned. ci’ [1..(100)
for reduci ﬁﬂr g |°H‘%’d€ @H)_slaﬁ &u?ﬁﬁi sqrﬁxé(fgs,ﬁ}?g‘?célqrhg@& Eﬁqgﬁfilé&havi ng
an input cchgrimelst adjaeent itopthe tugper nend afnthédFiMngadio bdroadeast aband a0fd
“tuner (102%re IPd*ie'k_nput coupl ed to said output of 25 said tuned circuit

(100) for receiving said television RF signals and said reduced-anplitude
broadcast - FM RF signals, said tuned circuit (100) having a substantially

flat hapd rejection segife EMT uapbet dMind!d, VeidrhcRbizeal th RhNAIERE FirkM

radi o band of frequencbgs. 30 g The televisio remer o(i 'cl ai 4,
- char act er i #¢di gIenak (Dhily ume d“&i"’rRﬂFPf‘"(‘i@Ey §l§5a G pSEGOPCYI t
}_ncl ;Jdi ng_:tutfneﬂi( Eg%:u‘)iw@g @3 rtunédt(d )a;jpngsitcixﬂate%rg a104.05MHz?gamuorsaidd_301), g ]
irst resigtof ..an r capaci t or S i nduct or
(L301), saﬁ’drc{itpgff%r ngélfd[oilq‘[k&%lﬁnegﬂéosgpa&’ﬁlg‘ﬂa}elé’aggg?tW%'CSOl) bei ng
connected in parallel to each other, and having a first end of 16 the

paral kel connection gouph ediLoisheH Geb frﬁﬁiﬂ'gna' tun%gi gh rg&ﬂ fhnin

connectiion of said first tuned circult having secon secon,& t uned

circuit (Isignakiclindbath & Jelayisionngdivofrequency 3(RE) band &;fséf@aﬁéﬂ@éﬁaci t or
(C302), sajglf SLRBddEAIUFM rddis O FRBhndelol feqeswticaPasid elevisiBs) being

connected 1 n parallel to _each
: receiver comprising:

an input terminal (RF IN) for receiving said television RF
20 signals and said broadcast FM RF signals; and characterized by
" a tuned circuit (100) for reducing the amplitude of said
FM RF signals, said tuned circuit having an input coupled to said
input terminal,” and- having an output; and
said tuner (102) has-an input coupled to said output of
25 said tuned circuit (100) for receiving said television RF signals and- .
said reduced-amplitude broadcast FM RF signals, |
' said tuned circuit (100) having a substantially flat band
rejection region over substantially all of said broadcast FM radio
. band of frequencies. '
30 _ -
5. The television receiver of claim 4, characterized in
that said tuned circuit (100). is an FM trap circuit including:
a first tuned circuit (I) including a first inductor (L301), a
. first resistor(R301), and a first capacitor (C301), said first inductor -
35 (L301), said first resistor (R301), and said first capacitor (C301)
' being connected in parallel to each.other, and having a first end -of

15 — .
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ot.her,: and havi ng a first end of Mtlon ‘coupled at a
junction to sai d second end of sal @f, tuned circuit, sa,i_qiggr%lsl%l

connection of said second tuned ‘i gﬂ,’tﬂMfSPd(ﬁQSB) . thl,l’d

athird tuned circuit (111) "i ncludl ®kg
~resistor ( L,rd capacitor (CSO *sai*d third I nduct or (L303),

t h
sai d thi rd%@é%’ééalp% %ﬁg and said third capaC| tor (C303) bei ng connect ed
in series Whehpemﬂelochmectmm d¢oupled to fsaidtinpud wrminal, ssaide pacaliglect i on

coupl ed { o ielilAChE Ybid st nAR HRGIE Rt RO Leen@ el d Lhivd tuned

~circuit (1) having a secon | nt

ce
potential; and an out%&?‘:?@‘?nﬁ%ﬂ GHGBFteg Ibo“%ﬁl “@e@oﬁ@c‘?ﬂfg UgeTd second
tuned CSrCL(UBOQb' Jantioh M@ma@ﬁcﬁtﬁ A@302)932lié - seofid 1nductor L30%. The
tel evi si on I‘eceliliﬁl‘ of & E @gkﬁlzed in thaj .said fj tunﬁd
i roui ¢ (1)A7s SithcaopRd sCARASH08 n oS QhL eiRg CAmECHTL i Paﬂlka
response i othet,i and ethvingi d fiestoend t ofhahle cparallel donhkctient umpleﬂoapra)w de
protection.for..fel gvi a e FMradlo
Dt oadonst HARGASE B SRl eRblt erta, ML YR insf chiF BHRln° S et )
tuned to moovneddopr of esaid osecbod tusesliciromit diaaing|as sedpadeend;t o t he upper
end ofy phe FMradio hreq f I on
recei v1e€r) of % gl m 6, tachar acterg%r%‘fq'&tsﬂgﬂ ﬁﬂﬂh&ﬁlsgala t %gﬁgﬁﬁde circuit
(1) is tundb303)agpiind neastster Srpands g 4his c%cﬂ‘i%e Prhusid(1i) is
tuned to anﬁrraxmmiaby(ﬂm Mﬂa tieind sevistor (R30I nefd chaiduithirdl 11) is
tuned to apgr 81Ot t(%%?»% béing connected in series with each other, and .
having a first end of the series connection coupled to said junction,
15 said series connection of said third tuned circuit (III)_having a
. second end coupled to a point of reference potential; and
an output terminal coupled to said second end of said

sccond tuned circuit (II) for developing output signals.

20 - 6. The television receiver of claim 5, characterized in
that said first tuned circuit (I) is tuned to a frequency such that the
overall frequency response is optimized, said second tuned circuit
(II) is tuned to provide protection for television signals adjacent to
the lower end of the FM radio broadcast band of frequencies, and

25 said third tuned circuit (III) is tuned to provide protection for
television channels adjacent to the upper end of the FM radio
broadcast band of frequencies.

7. The television receiver of claim 6, characterized in
30 - that said first tuned circuit (I) is tuned to approximately 97.5 MHz,
said second tuned circuit (II) is tuned to approximately 104.0 MHz,
and said third tuned circuit (III) is tuned to approximately 90.5 MHz.
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