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PCT/ | B95/ 0114 derdeséiPi ned TV/ FM recei ver. The invention rel ate
arrangenent for recejving both TV and FM brpadcast signals. Sug Igﬁﬁhm
arrangenment nmay be incorporated in a nulti-nedia apparatus, to enhance the
functi onal idonﬂﬁﬁe& TRIP Js with TV and FM broadcast reception.. The
mul ti- nmedia apparatus nay be in the formof a personal conputer (PC)
having slots in which 5 special function boards are plugged in. The
arrangenment nmay be housed on one of these special function boards.
Accordingly, the PC can access information transnmtted by FMradio and TV
stations. A typical TV receiver conprises a TV tuner coupled to a TV
detection 10 section via an internediate frequency (IF) section. The TV
tuner provides a TV IF carrier in response to a received TV broadcast
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carrier Ismm So&l an arrafgeéneny memﬁw
nodul ated (FM. BaS| caII there are two schenes for
deri vi ng gcmem&mma!mpfm roadesst reception. The multi-
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sound carrier prow ded by the common TV IF detector. The first schene_is
often 20 'mmmtmrem&ﬁmmmmmm by FM gadio
schene usegnd @sate TV IF detectors for deriving sound and picture-

i nf or rratlon respec ively. In this scheme, the TV sound channel is, of

cour se, coupl ed to TV | F detector which derives the TV sound carrier from

the TV IF carrier. The sgcond sf;pemem often re redto ua | it
sound (QSS). 25 f E'S; Piﬁ’g? iﬁ@a&ﬁ?ﬂ
for reqy viagi tﬁgﬁé@(gpfwm&ww 'd TY9E Gifier in
t he FM br oadcast receptlon 'S e conversion type. An addi t 1 onal

filter-nul résponsertocsreckived AV broadcast signal. 'FhechVi detedtion: seation derivesTboth pieture

Z:n](cjI ';Qte ;I'?/éﬂfgund c.h nnel.. FEor WWCaSt r@q‘ﬁ&b’w t hﬁ IFV uner rfo

in the addwnﬂéﬁmensacomposuecompnmgaTVsoundmmerwh:ch:sfrequencymodulated

15 Basically, thiere are two schemes for deriving sound information from
. the TV IF carrier. A first scheme uses a common TV IF detector for deriving both sound

and picture information. A TV sound cliannel, which comprises an FM deinodulator, is
coupled to the common TV IF detector. The TV sound channe] derives baseband audio from
the TV sound carrier provided by the common TV IF detector. The first scheme is often

20 referred to as inter-carrier sound demodulation (ICS).

* A second scheme uses two separate TV IF detectors for deriving sound
and picture information, respectively. In this scheme, the TV sound channel is, of course,
coupled to TV IF detector which derives the TV sound carrier from the TV IF carrier. The
second scheme is often referred to as quasi split sound (QSS).

25 - ~ US-A 5,144,439 describes an arrangement for receiving both TV and FM
broadcast signals. In the known arrangement the FM broadcast reception is of the double
conversion type. An additional filter-multiplier-oscillator combination is coupled between the
TV tuner and the TV sound channel. For FM broadcast reception, the TV tuner performs a

- first frequency conversion and a second frequency conversion is effected in the additional
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2 filter- laki.er-oscillator conbination. A drawback of t '
arrangemaﬁt8 'S lat an appreci able anoung of circuitry needgé{,gﬂbg)gﬁaladed to
standard tel evision receiver circuitry to make it suitable for FM
recepti giter- ﬁ%q@;lon Is, inter alia, to provide an
arrangerrentﬁ?lﬁlﬁlr ecel vl ngeng ‘and FM broadcast signals of relatively
sinpl e struct ure Sudhdmw&ka:ﬁgm’rmwn andngdmenﬂ is thaen iappreciables@ifiguifl of
aspect o.f t.he {'}’a']?‘é) fines a nu tl-n’EdI a, appar atus conpr.j sing_such an
ar r angef8 3‘!}%@ “sw gHICYItrY (i mnaks r&iwa%hfqr
Caim m[}égpﬁéﬁ/entlon a phase | ock- loop (PLL), which is used for

S

synchr onou tection of the TV IF carrier, is de-activateable. The PLL
i ncl8des an oscillator coupled to a nulti pI i er which functions as the TV IF

oquired, the PLL i s Moo ofie WyeBROR s FHRE AR, o riar o srarpemant dop | -

carri erresiviig BTV aad KM Bheadcasy sa-mﬂes Std@flanthe PLL
I s de-activated to make the oscHIator effectlvely free-runni ng. For
exanpl earringemeat jsdefined Acwecond aspeds of-therinvention definesa mujnWLL
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whi t0 rdependent Claimil | 20 filter-m xer-oscillator conbination to effect the
sanme. Advant ageously the TV IF det ector _is |ncorporat ed |n a TV detection
section according tol’l

for syncheonous or
nar  owr IR e T tg’%ﬁ ﬁgeaat%m@@mawwm {

subst ara mnltiplier which functionsas ﬁammtdetactorttha i ‘soupled td-threTVi solnd \ohariiel.i S
appr oxigat e 6 .- Ln_FM broad t. regeption, the narrow hand filter
attenua ﬁmﬁhﬁ;@%mﬂmﬁ,ﬁﬁ; r’éﬂﬁéﬁ%‘g hronizas wtﬂéWMGFM
br ogsicapy IF Gifdér to' B¢ Qéfbdilatid. Wheh M ,Be%ﬁg] P yhi ch
roadcast recéptlon

effects _the second frequency conversion in FM S
pr eventdedactivateddo MOME&QEGMymlon wi |l be apparent from

o Shown i n the. si e EEBRIECIECthh beafiof ‘RERUATOE a TRHSh 0F o ARRHER B
- an enb®Milnemakesf the TV B idéRttor Suitdhil® ¢l effect mwmw@wwmm
broadcast reception. This in contrast to the prior art arrangement which requires a full
20 filter-mixer-oscillator combination to effect the same.
 Advantageously, the TV IF detector is incorporated in a TV detection
section according to the QSS scheme. In the QSS scheme, the TV IF detector for sound
demodulation may be coupled to the TV tuner via a relatively narrow-band filter.
Narrow-band means that the filter bandwidth is substantially lower than the bandwidth of the
25 - TV IF carrier, which is approximately 6 MHz. In FM broadcast reception, the narrow-band
filter attenuates strong signals which are frequency adjacent to the desired FM broadcast
_ signal. Accordingly, an overdrive of the TV IF detector, which effects the second frequency
eonvc:rsxoanMbroadastrecephon is prevented. '
_. Theseandotheraspectsofﬂzemvennonwﬂlbeapparentfromand
30 elucidated with reference to the embodiment described hereinafter and shown in the single -

Figure.

The Figure shows, in a block diagram form, an embodiment of a receiver
in accordance with the subject invention.
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3 The arrang wn in the Figure .conprises three main funggdy, ml? 9
parts: a TV te‘{ﬁ;egr,z , an | F section IFS ang a TV detection sectlon

having an input VIF and an input SIF. 5 In the case of TV
reception, the TV tuner TUN frequency converts a TV signal in the VHF or .
UHF band which is present at input |NP. The frequency converted TV signal

passes the | F section I%W@MMMFWWWW
at inputs VIF an ect el the |

conpri ses tm‘l'%’dng ﬁ%@yﬂ’ %E‘W#M‘
at the i npWrEShdd &P gp TV sound nodul atlon 10 corrponents of the TV IF

carrier. In the TV déetector section TVD, multipliers MP1 and MP2
synchr orfousl y det ect theln ﬂesqamafTVatecepqmshaNWamumSl'UN freQ\mcylcoWe}'tsm

mul 1 r st e VIR on HECbaRt i, ol e oot e e TediBhon oom Dvsﬁafw

sound channgina] %ﬂﬁwmeﬁmﬁﬁ Iits%ﬁﬁigxfalh Qﬁmjtﬁrol@:&ﬁw
denodul at or whi CWOVI des a TV sound sighal AUD. The TV sound gn

AUD can f urand&IFprespegtively. Sthediosignal @t thedinput mppwmm&mmmm

dot ect  on. HodpichCrlhd she I8 ol B 8e sl SE I8y T UG HHlen

SWi nclmie@omwofﬂwrmma_i on, the switch SWis in a state opposite
to the state shown in 20 the Figure, such that the phase-|ock Ioop I'S

active. Accordingly, a c%ﬁﬁmmmmam tipliers MRL and MP2 synchronously

control 1 ab Ceiebt e TF Sl ooy VIR dnd KB JeQRRARAY.Rs 3R Hhe iitptfd e

suppl i ed tcpwviﬂési)ﬂembduwm VID.! Tt maltiplief MP3 inaindyl providesec TV sound

the arrangenept op ates 5 d|f ent r TU fre ency c¢onverts
an FM br oaGaERer whi %'ﬁ]zham&ﬂﬁ'&t m é

of the ".’Eﬁ"ﬂmmgm ﬁgu tﬁ@aﬁ"ﬂ ﬁnwggmd
. frequenicj; %%ﬂ]gﬁtﬁﬁi r oadcast ?lﬁigcg or a second tTne tﬁb?h@
appr oxi mat signat AZTI> ean furtlier dw amplified andrsupplied tor a ivdspeaker (not shown). t he

sUch that the phase-T ockIRTY Gllectss sepon inbomorsice.s Paisedpas ippyPit i’ ©
controll ab's?néﬁ&ﬂdds%mpﬁs&%éﬁ wébm Wdé-h!étﬂhﬂﬂbl%r!ﬂ' means of a switch SW
included therein. For TV reception, the switch SW is in a state opposite to the state shown in
-20 the Figure, such that the phase-lock loop is active. Accordingly, a controllable oscillator
VCO receives a synchronisation error signal from a synchronisation detector FPD. The
controllable oscillator VCO provides an IF detection carrier which is supplied to multipliers
'MP1 and MP2. '

~

In the case of FM broadcast reception, the arrangement operates
25 differently. The tuner TUN frequency converts an FM broadcast signal, which is present at
input INP, within the pass band of the IF section IFS. In the TV detector section TVD, the
" multiplier MP2 frequency converts the FM broadcast signal for a second time to
approximately the centre frequency of the filter CFS. To that end, the switch SW in the
phase-lock loop PLL is in a state as shown in the Figure, such that the phase-lock loop PLL
30 is not active. Accordingly, the controllable oscillator VCO is effectively free-running and -
provides 2 mixing carrier to the multiplier MP2. The frequency of mixing carrier can be
- adjusted by a DC voltage Vadj which is supplied to the controllable oscillator VCO. In such
away,1t1spossxblewﬁtthetwwefrequencyconverwdFMbroadcastsxgnalsmtablymthe
pass band of the filter CFS.



provides a mixing carrier to the multiplier MP2. The frequency of mi xing

carrier cgypbgorei usted by a DC vol tage Vadj which is suppl ?ﬁ?ﬁ%mtlﬂﬁ .
control |l able oscillator VCO In such a wgy, it is possible to t the twce

frequency converted FM broadcast si gnal suitably in the pass band of the

filter CFS. VO 96/ PReG% detector section
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for gai rfrequeney eonieolcContsoliable mmﬁmmmwmmnpleamm

CaueL e AP S i b P sSH rsbiil e Wd&m :

for the GODdetive mﬁ@ms&%mﬁ%ﬁmﬁbﬁmwmm f
rmltltﬁollers MP1 gﬁg MP2, respectlvel . In addition, the gain controP’eo

ci r oY t Sutput sigralscof multipliers MR orespeativelye dn additiony the\gaiw control
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mode,  hqe\ifiput filke KFP tor) bﬁa%,? ﬁ&&g%{bﬁ ‘;Pg.,g.
control voltage Vgc2. Further, in the FM eceptlon equency of ‘

thF | ocdIV wgpwmmgdu_mmslmiapmm que’r&mhmdf»_rv swmﬁlwnistd@acnﬁﬁdd I IﬂlhdleleVb
vol t age t ur no r,ecept | node t s u e
not ed ¢ @F@%@ﬁﬁ%%ﬁ%lﬁw et he s souiret Yolizer -3
I's usedVigel, kpthie FM feoéptiol mbde} dfowevef RiFASiscontrofed in! nce

the characteristics of the TV IF sectlon IF |n partlcular t he bandw dt h,

are not Wit thegain eontyol voltage,Vgedi Burther o in-thei M. reception anods, ithe; frequency of tthe
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appl i cafmahat pirposenin TVreceptioh modese, for exanpl e the noise produced 25 by
;B:I T?S of a nmulti- n'PIdI aﬁé) arn%'{elésmngstl'(lgblo&v&etno medi umtgélgleglumlt m%ﬁ?-
20 section IFS is used for both TV and FM broadcast reception. This may seem unwise since
the characteristics of the TV IF section IFS, in particular the bandwidth, are not very suited
- for FM broadcast reception. However,. in practice it proved that the FM broadcast reception
was sausfactory for an appreciable amount of applications, notably in multi-media
applications. In many applications the environmental noise, for example the noise produced
25 by the fan of a multi-media apparatus, masks a low: to medium fidelity audio quality.
Furthermore, in many applications, the FM reception signals will descend from a cable
network. Generally, the signal levels in cable networks are equalized such that strong signals
adjacent to the desired FM broadcast signalareabsent Then, the relatively poor selectivity
for FM broadcast reception in the TV-IF section IFS does not seriously degrade the FM
30 reception quality.
While a single embodiment was shown-_,and described by way of example,
| apérsonsldlledinﬂne-anmayconceivemanyotheralmaﬁveembodiments'wiminthescope
of the invention claimed. To that respect, anyreferencesxgnsusedmaClanm cannotbe
construed as limiting the Claim concerned.




Furthernore, in many applications, the FM recept ion signals will descend

froma cabl gy ﬁ W CGeneral ly, the signal l'evels in cabl e nep*igesnais
equal i zed suc strong signal s adj acentgto the desired FM broadcast

signal are absent. Then, the relatively poor selectivity for FM broadcast

reception in the TV-1F s gtéf‘%ﬁvhhﬁ
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enbodi nents wt t he scope “of the i pvention cl aj Jo that respect, any
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equal to the TV sound carrier frequency, which is about 5 MHz. "For exagg

the second standand-EVi seund filtee doenotpbly:in the case, of FMystereq droadeast receptions

qont vy s o U, £ ali % ol 1 5 i, Pl M g0 Bher s,

st er eo 1(pr Qficouie, 'the GRGudicy ofthe contiullable éseillaboroVCO shivuld bersuchg that!the twice
broadcast IFflIter may be coupled in paraIIeI tothefllter CFS. 10 O
cour se, t hdrequengyeeanyered FE beoadcass sigagl falls thesstanpdasd, FM

pacs LQﬁdt ik andg“&%“ﬁ%%%ggé%ﬁ@ﬁ?%ﬁ?s car¢ 8%*%%‘5;3 by

suitably setting the DC ltchbﬂgeﬁxitthehbehotedldmlmlﬂimmmmdd, ﬁhbtdaren

the FM reception node, there_are basi cal natjlve guenci es

whi ch cont bamlbt mmfwweg aﬁa&? WV@ W in

The fi r i V&Fﬁfaﬂq j erﬁérfﬂeﬁ %@%ﬁ:ﬂﬁd ﬂﬁdﬂfs e
second | nter Tgia requency recep |o‘# seconoy tégli‘?lgfl ve h
frequency mdah@swondunbtmedme @Mm:m.t'ﬂfhekmd alterhative frequency is

Lrg;egggs: Ste freguerc EEﬁ FM rscegtla}eo@_s{u%iﬁcond ﬁ* rnative fre uer}.ce/FM

frequency, r%egﬁ ﬁe{‘éf BeiteroBM fw‘ﬁ
20 band, associated to the second frequén converS| on, 9| s different for
the two al tthe fisstialternative frequency, or vice versa. The reason for this, is that the image frequency

20 band, associated to the second frequency conversion, is different for the two alternative
frequencies. |
It should further be noted that the controllable oscillator VCO may use
any type of resonant circuit, including a crystal or a ceramic element, to determine the
oscillation frequency. Furthermore, a frequency control circuit may be used to keep the
25 oscillation frequency within certain limits. The term free-running in this specification, is to
be interpreted as not being directly synchronised with the TV IF carrier.
It should finally be noted that the TV detection section TVD can be
implemented as an integrated circuit. Such an integrated circuit may, for example, be based
on a TV IF integrated circuit of the type *TDA 9808" of Philips Semiconductors.
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PCT/1B95/01119 6 Clains. 1. An arrangenent for receiving boh TV

and FM broadcast signals, the arrangenent conprising a TV-tuner (TUN) for a
first frequency conversion of an FM broadcast .signal, and-a conbi nation of

a mxer LMP2) and an mmmen(mmgmmmd FMbmaiyastmgmlssthm of

the FM broadcast si.gnal, cter t hat .sai d oscill ator 5is
e b A Esnt, Compatie Bors tisE (rifid) f ﬁﬁ#mﬁw qf%n

inter rredbn%hscésf gﬂﬂnsxd gl mma@ﬁ%ﬂaﬂnﬁi&tm)% hsGeiiReds 'aL&e%%d

conpri ses neans activating the phase-lock |oop: L

case of mmmwﬁgngﬁéhe FM braadeast 8@31 characterised in that said escjlaton(VE®)

LT8G 9 L 6 o b R it "

Ml ti - mmWapﬁgnmmdqmmms&maaap@m) eanpnsas Reank (SW)JFordé- or
activating the phase-lock loop (PLL) in the case of FM broadcast signal reception:

2. An arrangement as claimed in Claim 1, wherein saxd mxxer (MP2) is part
10 ofaTV detectlon section (TVD) arranged for Quasi Spht Sound TV sound detecuon

3. Multi-media apparatus comprising an arra'ngement as claimed in Claim 1



