1 {TV/FM receiver for multi-nmedia applications. The invention relates to a
L%GI ver for receiving first type of reception-signals, for e§WJV
stgnal s, and second type of reception signals, for exanple FM'radio
"signals. The invention also relates to a nulti-nedia apparatus

i ncorporating such a receiver. The receilver may enhance the functionality
~of the multi-nmedia apparatus 5 with TV and FMradi o reception, for
exanpl e. TNWé&FMideceivercidr anud{iymedia applicationee i n t he form of a personal
conputer (PC) having slots in which add-on cards are plugged in. The
receiver may be inplenented on one of these add-on cards. Accordingly, the
PC can access information transmtted by FMradio and TV stations. 10 A
recei ver capable of receiving TV and FMradi o signals is described in US-A
5,148,420. The prior art receiver conprises a single tuner for both TV and

FMradi o reception., . Jhe sinagle er frequency converts, both a sel ected
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40 Mz is _Common for TV recéeption. The | i gnal p_roduceo’l by the tuner, is
pr ocessedFM-fadir signaly. The invention alsol relatésdoracmulbi-inedia apparatiy incorpasatingn, t he

| F signal i r QCess I n_a manner .which i erv.sigidar to |k sign
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| F denodul ation unit provides a baseband conposite video signal and a TV

sound car farerofsa 1al Tomputer RChkaving slotsin Whighaadd-on eards arerplpggeddnsThe i n a

TV sound channel i ch provides, [n onse ase | 04.S1 s. For
FM 1 ecopt FERVER ey be idpripitedCoionlof B8R0 GIREC ARASRANEH " G

i nt egr at egecgis’ Mfdriatib-tranéndittad by [RM-radibiahd VIV sthtiérizc| udes a 43,3 Mz
band-pass filter and a 25 48,65 MHz trap. In the FMradio IC, the IF
signal is frequency converted to obtain a nomnal 10,7 MHz FM I F signal .

The §MIF signal is filtered by a ceramic filter arrangenent and anplified,
deté ted and decoded in the FMradio IC. Thus, for FMreception, the prior

art receiver enpl oya reeslverdapalsle of eéceiviny TVhedeFMadiotsigmls isdeozibedin @ 2 a
first frequency conversion and the FMradio |IC perforns a second frequency
S-A 5,148,420, The prior art receiver comprises a single tuner for both TV and
FM-radio reception. The single tuner frequency converts both a selected FM-radio signal,
and a selected TV signal, to a fixed intermediate frequency (IF) signal of approximately
15 40 MHz. An IF of approximately 40 MHz is common for TV reception.
The IF signal produced by the tuner, is processed differently for TV or

' FM-radio reception. For TV reception, the IF signal is processed in a manner which is

very similar to IF signal processing in most present-day receivers. The IF signal is
applied to a TV IF demodulation unit via a surface acoustic wave (SAW) filter. The TV
20 IF demodulation unit provides a baseband composite video signal and a TV sound carrier
signal. The TV sound carrier signal is further processed in a TV sound channel which
provides, in response, baseband audio signals.
For FM reception, the IF signal is supplied to a single chip FM-radio
integrated circuit (IC) via a filter unit which includes a 43,3 MHz band-pass filter and a
25 48,65 MHz trap. In the FM-radio IC, the IF signal is frequency converted to obtain a
nominal 10,7 MHz FM IF signal. The FM IF signal is filtéred by a ceramic filter
arrangement and amplified, detected and decoded in the FM-radio IC. Thus, for FM
reception, the prior art receiver employs a double conversion scheme. The tuner performs
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conversion. The filter unit, which is coupled between the tuner and the
FMradio IC, has to satisfy relatively strict requirenents in order to

asoi d excessive distortion of the 5 FMradi o signal to be received.
First, the pass-band of the filter unit needs to be sufficiently close to
43, 3 MHz . This requirement follows, anmongst other things, fromthe
~frequency characteristic of the tuner, which is haystack-1ike, and the
characteri Sﬁﬂsﬁﬂe@fm W&ﬁﬁ&'l@ rfoRR§ & 3econt Teeqhln MHz trap

I ncl uded :an t he |I%§e§°nt?ﬁfkﬁn§1e‘d§eto be accgjréately tuned to th%i3 frequency,
to avoi d sonvemsiogn reception problemin the second 10 frequency

conversion. Although.t r | v I§ descr d. i singl e
tuner for _both TV a ﬁﬁq é%ﬁ%%%%&#@ﬁ%%éﬁ@“@gwe pr?to’r art
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betweenthetuner and thé FMradio IC, is build up wth discrete capacitors

and iSductfMaadio rugnnb@rbd receiveds First,tthe passhand of she ﬁggryurggneeds t;be above
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sel ecti vi tﬁeqaaﬁy%weﬁm 8f)the tuner, which is haystzoR-1ike] &sd théfchhi‘aetenwcsrﬂiﬂ me is
to provide a reCeiver which, with reference to the above descri beg%lE%

art recei \ﬂﬂﬂalsltg begeesivedi Seepndothesdfady MHz trap rasiuded in she Blter
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appaggpt usﬁmcymm@ﬁs such a receiver. Yet an other aspect of the

I nvention provi des tuni ng nmethod as defined in Claim 11. Yet an ot
aspect of the mventﬁlﬁ\‘?‘lﬁ‘l i Tgeeiver deseribedda UssAad, 14528 EseééfWGt‘F‘}‘F" ral m
12. 30 t pgoth TV
and FMrac?ogllgvg%gI%M xgﬁ’b @ewé@s??geebﬁ%{gg&%e tuner converts

TV si gnal gelatively fspdcidusl Ehe’ﬁltapnmo,mlﬂehed goupled\berweenrthe amevand therRMrradioo
signals to a second | F. of appr oxi rrately 0,7 .Mz

3 10,7 The I.F
si gnal i s IGs ischuildcup withhiscrete capasitens and indnctars, I rgHz <for dhe filter unit o satisfy
15 the above described requirements, the inductors need have a certain size. If not, the

quality factor of the inductors will be too low to achieve an adequate selectivity and
accuracy.

20 An object of the invention is to provide a receiver which, with reference to
the above described prior art receiver, is more suited for small-size implementations.
According to one aspect of the invention, there is provided a receiver as
defined in Claim 1.
According to another aspect of the invention, a multi-media apparatus
25 comprises such a receiver.
Yet an other aspect of the invention provides a tuning method as defined in
Claim 11.
Yet an other aspect of the invention provides a shielded metal box as
defined in Claim 12.
30 The invention may be used in reception of both TV and FM-radio signals.
In an example of such a use, a single tuner converts TV signals to a first IF of
approximately 40 MHz, and converts FM-radio signals to a second IF of approximately



and the 40 Mhz IF signal is processed in a TV I F signal processing section.
The invention takes the follow ng into consideration. A tuner which is
capabl e of providing two different intermediate frequencies, in accordance
with the 5 I nvention, can be inplenented such that its size is
relatively small. Referri ng to the abovedexanple, the tuner which provi des
-the 40 Mz and 10,7 MHz I F, can be inplenented such that its size is
conpar abl dOyﬂMHz.Fﬁle 187 Aﬁmiﬁvsgnail isnprocessed mrmFMl‘Ebmaﬁﬁi\momm be
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exanple, may in fact be snmaller than the size of the tuner in the prior art
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refer encef?‘@“@%arrpl es shovvn in the drawi ngs. Furthernore, advantageous
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be described with re er enc
accordance with the invention. Yet a further advantage is the relatively good

performance, notably in FM-radio reception.

20 The invention is particularly suited for multi-media applications. Many
multi-media applications use add-on cards of a standard size. As indicated in the opening
paragraph, a receiver in accordance with the invention, may be implemented on a
standard-size add-on card. The relatively small size of the receiver leaves room on the
standard-size add-on card for other circuitry, which may further enhance the functionality

25 of the add-on card. It should also be noted that a part of the receiver is preferably housed
in a shielded metal box, to counter interference produced by digital signals in a
multi-media apparatus. The smaller the receiver, the less space the shielded metal box
will consume, which makes that the receiver can be applied in a great variety of multi-
media applications,

30 The invention will hereinafter be described in greater detail with reference
to examples shown in the drawings. Furthermore, advantageous implementation details
which are defined in the degendent Claims, will also be described with reference to the
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4 exanples shown. In the draw ngs: 5 Fig. 1 illustrates the
pr.inciple of the invention in the formof a conceptual block diagram Fig.
2*shows an exanple of a tuner in accordance with the invention in the form
of a block diagram Fig. 3 is a sinplified equivalent circuit diagram of
resonant circuits for the 10 Fig. 2 thiner; Fig. 4 is an equival ent
circuit diagr m&f preferred switchable oscillator resonant circuits for
the Fig. Exﬂﬁ@r, OfNg. 5 shows, in a circuit diagramform an exanple of a
preferred switchable oscillator resonant circuit for the Fig. 2 tuner; 15
Fig. 6a is an equivalent circuit diagramof sw tchabl e band-pass filters
for the Fig. 2 tuner; Fig. 6b shows, in a circuit diagramform an exanple
of a switchable band- pass filter inplementation in the Fig. 2 tuner; Fig.
7 illustrlnte draWings: oy characteristic of the Fig. 6 circuit by means of

20 gai n agai nst ) - ' 0 i neabstract
di ag?am form an exg{ ( ?gﬂgW%gﬁ’ﬁnﬁg@?{%ﬁ%’a’?ﬁ&ﬂ%ﬁﬁﬁﬁg AEPRIay. 2
t uner.. Fi bistk didgeanmri nci pl e of the invention will further be explained with

reference 25 to Fig, 1. Secondly, the invention will be exenplified by
means of the Fig. 2Figudcshowsanexampleaf actuneriagsrardanse withrtheAnvention im theo

si gnal s. fotmt gﬁ& Jd npl enentati on aspects of the Fig. 2 tuner wll
al so be di scuiigée Wt %aé'?’erence to Figs. 3 to 7, and an exanple of a

nul ti-nmedi a appl i caFigo8 ish simplifiédgequivalent eircult dibgfam 6ff fesoiRae GirmditsYor the
r ef ciéence 1o W 8. Thirdly, advantageous inplenmentation details, which
are l0ef i nEM- 2fulefe 30  dependent Claims, will be highlighted with

made 50 as 1o 1 nd) cobb bon o Sifaleld citGisbRer e Yool SETRIT, 7 ©
beyond t hresenaatrpirasitsfopthe Fig. 2 frenerj gur es. 5

Fig. 5 shows, in a circuit diagram form, an example of a preferred
switchable oscillator resonant circuit for the Fig. 2 tuner;

15 Fig. 6a is an equivalent circuit diagram of switchable band-pass filters for
the Fig. 2 tuner;
Fig. 6b shows, in a circuit diagram form, an example of a switchable band-
pass filter implementation in the Fig. 2 tuner;
Fig. 7 illustrates the filter characteristic of the Fig. 6 circuit by means of
20 gain against frequency plots; and
Fig. 8 shows, in an abstract diagram form, an example of a multi-media
apparatus comprising the Fig. 2 tuner.

First, the principle of the invention will further be explained with reference

25 to Fig. 1. Secondly, the invention will be exemplified by means of the Fig. 2 tuner,
which tuner can receive both TV and FM-radio signals. To that respect, implementation
aspects of the Fig. 2 tuner will also be discussed with reference to Figs. 3 to 7, and an
example of a multi-media application of the Fig. 2 tuner will be discussed with reference
to Fig. 8. Thirdly, advantageous implementation details, which are defined in the

30 dependent Claims, will be highlighted with reference to the examples shown in the
Figures. Finally, some remarks are made so as to indicate that the scope of the invention
claimed, is well beyond the .examples shown in the Figures.



In the Fig. 1 conceptual block diagram a reception signal RFS may be a
first type of reception signal, for exanple a TV signal, located within a

f fequency band Bl. Alternatively, the reception signal RFS may be a second
type of reception signal, for exanple an FMradio signal, located within a
frequency band B2. The frequency bands 5 Bl and B2 overlap. A tuner TUN
“frequency converts the reception signal RFS into an internedi ate frequency
signal IFS. Referrigthedigi bcorcepthleblpck diagraie aofecdptionisipnehRFS mayabe bhe

| ai nedgas . fol lows. .The. ' ' i ngl ' ' for both
types of FOLORE o FepgR signsl for Sampled 23, 98h; bcalbdiitin s fissbensyitendne
tuner TUNB1 DRREAiVEly Olfe WIRDHSH signﬁl'mr_lxja 88 a (&%?ﬁ?%ﬁ%@%fbfm
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reception signal is desired, the-tuner provi
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I nt egnedi - fraquenc F2. tively. The interngediate f uency signal
| P at s rBb AR FRANEREY oA e RSy Sontdi fof redeDhon Simal RS s alc o
f r equencyingdr t@&%ﬁﬁ%‘)ﬁgﬁﬁ?& Al ternatively, the internediate frequency
signal IFS at the second I nternedi ate frequency 15 |F2 is processed in a

second i nt er nedi at eRefemingetodsigs 1 gthalprisciplecefsthe ihveRian cebeexplaigediasy t 0 t he
Fig. 2 tu IS suitable for r.eception_.of TV and

i ch | M radi o si | s.
The' Tv anfbelsy S BPoEivgnth & SRel§ colvertiGR Ferstver for hoth oppe Pk Rersaton piEnals,
respect i vk \ingle\Sonveflionbein Effect LRI tHE Surled TUN. Eg}s&aﬁg di'ﬁ&ﬁ%ﬂ&% fifdh g#;leng to
a desired reception signal, for exanple the frequency and the type
si gAfll ;  Tor wecomifype of Zeception signalris desired; the tuneri TEN providex therintermediate t he
Fig. 2t A ' di at.e f i gnal | FS at t put
rouT oSy HebTER by a ek, MRl R o X Soond imultmedig e ¢ oo
recept i onfréqueney IF% réspedivelyl e in@rmédia ety digral) SFSIGF linenédise Pt | on

e
signal is_an FMradio signal. In TV-node, the internedi ate frequency signal

IFS is at hischregessedsin a first infermediateofreqency signal precessondFSEL.

o
at an | SRR e iR oyt eph TSI feoond GRSl Bifencr |
The1Fi 9. R2tigProcebsedinackdosnd intepMediale! fPshubivyedgiad BFbce@BE EPSP2, Thi s means

that the Fig. 2 tuner_ conprises three separate branches for processing the

TV signals in 30 Reffrring nogpia-theRigs 2 sangnnwhich ansuitablei fgn resspdon o£TVUM band
ap | ov. bl HEARE Ao ahd B e S Y At of b P
BPF- H - M FMINg respectivelyl ThelFigd 2 tunefreceives tunéigodontrol data TCD relating to a
desired reception signal, for example the frequency and the type of signal: TV or FM. In
20 response to the desired reception signal, the Fig. 2 tuner provides an intermediate
frequency signal IFS at an output IFOUT.
The Fig. 2 tuner can operate in two modes: a TV-mode if the desired
reception signal is a TV signal, or an FM-mode if the desired reception signal is an
FM-radio signal. In TV-mode, the intermediate frequency signal IFS is at an intermediate
25 frequency of 38,9 MHz, hereinafter abbreviated to TV-IF. In FM-mode, the intermediate
frequency signal IFS is at an intermediate frequency of l(_),7 MHz, hereinafter abbreviated
to FM-IF.

The Fig. 2 tuner is based on a so-called three band concept. This means
that the Fig. 2 tuner comprises three separate branches for processing the TV signals in
30 three respective frequency bands: high-band, medium-band and low-band. Each branch
comprises the following parts: an input filter RFI-H/-M/-L, an input amplifier
RFA-H/-M/-L, a band-pass ﬁlter BPF-H/-M/-L, a mixer MIX-H/-M/-L, an oscillator
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6 circuit OSCH -M-L and an oscillator resonance circuit ORCH -M-L. The
suffixes -H -Mand -L used in the reference signs for these parts,

i®ndi cat e whether a rel evant part belongs to the high-, nedium or |ow band
branch. The Fig. 2 tuner may be inplemented using a m xer-oscillator
integrated circuit MJOC, for exanple ofé6the type TDA 5736 5 manuf act ur ed
by Philips Sem conductors, which conprises the parts present within the

dotted reirtuin@SC-HAM/Gh ahé dn WEdillatonresomance cirduit ORE-HY-31/-E. ThesuffixésVH,adi o
signals are processed jn the | ow band branch. A switch SWN either couples
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si gnal sﬁaﬁ\*\‘ﬁki%ﬂiﬁ’émgs - h to-the ingut ?@[ﬂ‘t“@(‘;ﬁm\#- L and

t he osci Iphﬁ?pr r W G < 6 I 3

frequency o 'tlﬁetﬁ%?gslal at’?rvs %%%#Wﬁmﬁ’g“@@mp@%ﬁg‘? AFa an
| Nty {reijlﬂ_j’glﬁ?diﬂsignalkgmﬂmgﬁyd m“rﬂieilbv*vebanﬂlﬁm. FPePLEt er rr}[edi i’it et Lrequency
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circuit Bhyky ﬁ»ée,gm' I R | RiRdd f&%@h ; [ from
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via an odnput amplifiesREAaH/-Mfll.i Thecamphifiea RPA-$H/M/-L is icontrollpdvbyl 2 gaje Vi un i s
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FM node, the oscillator signal OSS-L is set to a freequency which is the sum
of the desieptioh signalpby multiplying|thedesinetl gedeption-sigadl, withvatr pscilkgor signal

[0 ot WA ML AL MR B e isthy e clok Bt Vo
Pr ef er ablosC-HMMRE Hhd TR diltHio HeSorai e SIRASORUCHARFLTL Séhitk deihines #legnal -
If not, the desired reception signal
frequency of the oscillator signal OSS-H/-M/-L. The mixer provides, via an intermediate
20 frequency amplifier IFAMP, the intermediate frequency signal IFS.
In each branch, a phase-lock circuit PLL controls the oscillator signal
OSS-H/-M/-L of the relevant branch. The phase-lock circuit PLL derives, in a
conventional manner, a tuning voltage Viun from the tuner control data TCD and the
oscillator signal OSS-H/-M/-L received via an oscillator signal amplifier OSSA. The
25 tuning voltage Vtun is applied to the oscillator resonance circuit ORC-H/-M/-L. In TV-
mode, the oscillator signal OSS-L in the low band-branch, is set to a frequency which is
the sum of the desired reception signal and the TV-IF (38,9 MHz). In FM-mode, the
oscillator signal OSS-L is set to a frequency which is the sum of the desired reception
signal and the FM-IF (10,7 MHz).
30 In each branch, the tuning voltage Vtun is also used to vary the respective
pass bands of the input filter RFI-H/-M/-L and the band-pass filter. Preferably, the pass
bands should encompass the desired reception signal. If not, the desired reception signal




7 is distorted and undesired signals may not be sufficiently attenuated. In
TV-node, the pass bands shoul d enconpass the difference of the oscillator
si¥gnal frequency and the TV-IF. In FM node, the pass bands shoul d be
centred at the difference of the oscillator signal frequency and the FMIF.
The position of the pass bands with respgct to the 5 frequency of the
~oscillation signal, while tuning over the reception bands, is hereinafter
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are used in the input filter RFI-L, the band-pass filter BPF-L and the
osci | | at or resonancdn addition thenode comrol signal TAVEFMb preferably swdiches. The

capaci tancg o anitviath F Me Sid-padd K& ARG5S TW-B8nd branch. In TV-mode, the
pass band of the band-pass filter BPF-L is preferably relatively wide, for example 10
MHz, whereas in FM-mode the pass band is preferably relatively narrow, for example 1
20 MHz,
Fig. 3 shows a basic resonant circuit for implementations of the input filter
RFI-L, the band-pass filter BPF-L and the oscillator resonant circuit ORC-L in the
low-band branch of the Fig. 2 tuner. The Fig. 3 basic resonant circuit comprises an
inductance Lp, a controllable capacitance Cvar, a so-called padder capacitance Cpad and
25 a parallel capacitance Cpar. The value of the controllable capacitance depends on the
tuning voltage Vtun. The controllable capacitance may be a varicap diode to which the
tuning voltage Vtun is applied in a conventional manner.
In an implementation of the Fig. 2 tuner, identical varicap diodes are used
in the input filter RFI-L, the band-pass filter BPF-L and the oscillator resonance circuit
30 ORC-L in the low-band branch. The capacitance of the identical varicap diodes can be
varied between 2,5 pF and 61,5 pF in function of the tuning voltage Vtun. The values of
the other elements are preferably chosen such, that good tracking is obtained, both in TV-



varied between 2,5 pF and 61,5 pF in function of the tuning voltage Vtun.
The values of the other elenents are preferably chosen such, that good
t #acking i s obtained, both in TV- 8 node and in PMnode. Table 1 shows
the preferred values for the other elenents in the Fig. 3 basic resonant
circuit. The colum titled RF lists the &referred el enent values for the
-input filter RFI-L and the band-pass filter BPF-L in the | ow band branch.
The col uniyolle and iri FMVethoBE+38, OMHz |ists the preferred el enent val ues for
t he | ow band oscillataor resonance circuit ORC-L in TV-node., The COlier

| at or
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. 0sCil0l at ofunabiewvena frequency+tandROm 46 to KT8 Mie and in TV-node, three
switches can be used. Referring to Fig. 3, a series arrangenent of a switch
and a capacitance, not shown, can be coupled in parallel to 25 t he

padder capacitance Cpad. [The sane can bejcoupled in pargllel_to the
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15 Cpar 1,926 pF 3,237 pF 2,22 pF

D

Fres(MHz) 46..175 84,9..213,9 56,7..185,7

Table 1.
In the oscillator resonance circuit ORC-L, the value of the inductance Lp of should be
20 higher in FM-mode than in TV-mode. The same applies for the padder capacitance Cpad.
However, the parallel capacitance Cpar should be lower in FM-mode than in TV-mode.
To obtain preferred element values in the oscillator resonance circuit
ORC-L in FM-mode and in TV-mode, three switches can be used. Referring to Fig. 3, a
series arrangement of a switch and a capacitance, not shown, can be coupled in parallel to
25 the padder capacitance Cpad. The same can be coupled in parallel to the parallel
capacitance Cpar. The inductance Lp can be split up into two inductances in series, not
shown, and a switch can be coupled in parallel to one of these inductances. Referring to
Fig. 2, the switches may be controlled by the mode switch signal TV/FM.
Fig. 4 shows an equivalent circuit diagram of preferred implementations of
30 the oscillator resonant circuit ORC-L in the low-band branch of the Fig. 2 tuner. These



9 preferred inplenentations conprise one switching elenent, which is
represented as a switch Sin the Fig. 4 equivalent circuit diagram The
Fi*g. 4 equivalent circuit di agram conprises a primary inductance L1 and a
secondary inductance L2. A series arrangement of a padder capacitance Cpad

and a control |l abl e capacitance Cvar is cdupled between a 5 node of each
“of these |nduct ances L1 and L2. The switch Sis coupled in parallel to the
secondar y Prefi Mmmﬁmmhwmm switching)elementa whichxis Irepresentedpascd t ance
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in which switch S'is directly coupled in paral
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contrgol I e T, In FM node, the switch Sis
opengg mﬂ@g“%ﬁ'&@%@%@ﬁgﬁfw i s cl osed. Thus, in FM node both
the pri mery and t heThESRIEIAB s caspisd M piallel t5 8 sedonddfy in uE&xtn] 1f | uence

t he frequen of the oscillator signal, whereas in TV- 3 primary

i nduct ancE hergore, i8Jfg: 4nan wml)arymasm Caux i6 ceupledmyseriéseﬁﬁrthblsmtch he
val ue of &h val ue e second
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circuit -L in the Fig tuner. In the F| 5 exanpl'e, a swtching diode

Dsw 18f ecﬂnaemnbwh}cbssmw is slineptdy gouplmnsparradlel b thej secondarytinducthmoet L2,

circuit dw% swi tching node signal TVVFMis applied to the
swi t chi ng di ode Via a network conprising resistors Rdnl and Rdn2 and a

capaci tor Cdn. The Referfg<torPigs. 2 hid 85the swirh SSRConGSIRYBIP e HABivAtth
network which is cougl ed é|(n pgr allel to the secondary 25 i nductance 12.

The t uni n§&Ral F3oge the é‘élltﬂbstlhepﬁmdd wherea dEV anede sheawach 8sisst or
o, TS SN i DN IR R LR T,
t he 16ype mﬂﬁmaﬁcqommeehdwamie bmt&eﬁgmnﬁh&’eﬁﬁa TVifodeathe pinfagy t he
foll ow ng, ¢ onents.in the Fig, exanpl e, provided a 30 sati sfaactory
tracki ng: induc ff will substantially mﬂuence the frequency. Preferably, the value of the
primary inductance L1 and the value of the secondary inductance L2, have a ratio of
approximately 1,5 to 1.
Fig. 5 shows an example of a preferred implementation of the oscillator
20 resonance circuit ORC-L in the Fig. 2 tuner. In the Fig. 5 example, a switching diode
Dsw effectively corresponds to the switch S in the Fig. 4 equivalent circuit diagram. The
switching mode signal TV/FM is applied to the switching diode Dsw via a network
comprising resistors Rdnl and Rdn2 and a capacitor Cdn. The network constitutes a
frequency dependent damping network which is coupled in parallel to the secondary
25 inductance L2. The tuning voltage Vtun is applied to the varicap diode Cvar via a resistor
Rtun. The Fig. 5 example further includes two capacitors Ccl and Cc2 for coupling to
the mixer oscillator integrated circuit MOIC, for example of the type TDA 5736 produced
by Philips Semiconductors.
The values for the following components in the Fig. 5 example, provided a
30 satisfactory tracking:
Ccl, Cc2 : 2,7 pF
Cpad : 120 pF
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Ccl, Cc2

: 2,7 pF Cpad: 120 pF 10 Caux: 180 pF Cvar : type BB 132 or type
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, @ con: capacitance CBvar2 and a capacitance CBpad2. The Fig. 6a circuit

diagram further includes auxiliary capacitances CBaux1 and CBaux2, an auxiliary variable

- capacitance CBvar3 and an image suppression capacitance Cim.

The two resonant circuits in Fig. 6a, are mutually coupled by means of
top-coupling capacitance CBtop and by means of a primary foot-coupling inductance
Lfcl. Furthermore, a series arrangement of a secondary foot-coupling inductance Lfc2
and a switch SB, is coupled in paralle] to the primary foot-coupling inductance Lfcl.
Accordingly, a switchable inductive foot-coupling is obtained. When the switch SB is
closed, the inductive foot-coupling is weaker than when the switch SB is opened.

Referring to the Figs. 2 and 6a, the mode control signal TV/FM controls
the switch SB. In the TV-mode, the switch SB is opened so as to obtain an over-critical
coupling between the two resonant circuits in Fig. 6a. In the FM-mode, the switch SB is
closed so as to obtain an under-critical coupling between the two resonant circuits in Fig.
6a.

Fig. 6b shows an implementation of the barid-pass filter BPR-L which is
coupled between the input amplifier RFA-L and the mixer MIX-L in the low-band branch
of the Fig. 2 tuner. The Fig. 6b implementation has the following particularities
compared to the Fig. 6a circuit. First, in the Fig. 6b implementation, the primary foot-
coupling inductance Lfc] is implemented by means two foot-coupling inductors Lfcla and
Lfclb. Each of the two footjcoupling inductors Lfcla and Lfclb has one end which is
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tuning voltage Vtun via at least one of resistors CBR2 and CBR3. A resistor CBR1 is
20 coupled in series with the auxiliary capacitor CBaux2, to optimize the coupling with the
mixer MIX-L.
In the Fig. 6b implementation, a switching diode DBsw effectively
constitutes the switch S shown in Fig. 6a. In TV-mode, the switching diode Dsw is
non-conductive, so as to obtain an over-critical coupling between the resonant circuits. In
25 FM-mode the switching diode Dsw is conductive, so as to obtain an under-critical
coupling between the resonant circuits, In addition, the following elements are used for
switching the coupling between over-critical and under-critical. An auxiliary capacitor
CBaux3 couples the switching diode DBsw to the secondary foot-coupling inductance
Lfc2. The mode switch signal TV/FM in the Fig. 2 tuner, is applied to the switching
30 diode via a resistor CBR4. An auxiliary capacitor CBaux4 suppresses unwanted
feed-through of signals from the inductive foot-coupling onto the line conveying the
TV/FM mode switch signal.
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CBaux3 coupl es the switching diode DBsw to the secondary foot-coupling
I nductance Lfc2. The nbde switch signal TV/VFMin the Fig. 2 tuner, is
applied to the switching 30 diode via a resistor CBR4. An auxiliary
capaci tor CBaux4 suppresses unwant ed fegg-through of signals fromthe
I nductive foot-coupling onto the |ine cofiveying the TV/ FM node sw tch
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CBt op: 0. datiRfactory pefi8findtce:CBPC : 4,7 nF LBI, LB2: 175 nH Lfcla, Lfclb @ 32
nH 10 grf Lfc2: 6 nH Val ues of conponents which are not |isted

above, are less cri€imal0.0@opFthe filter characteristics. Not all the

el ectrical el enent SF?&%\Qq:l_ 5n ig. 6b, need to be realized with discrete
conponents. In part s “#he i nmage capacitance Cm the top-coupling 15
capagi t ance CBtop aQgupheodgpondary foot-coupling inductance LFc2, may be
obtained by a suitable |l ay-out of a printed circuit board (PCB) used to
realise the Fig. 6bC& ¢ PF For exanple, a PCB-track may constitute the

f oot - coupl i ng inducm L;ﬁé In addition, a stray inductance of the
swi t chi ng di ode DBsW, f’ o effectively contribute to the foot-coupling

i nduct ance Lfc2. CapptiLB?e 1784yH i ng between rel evant PCB-tracks may 20
provi de the image capacitance C mand, |ikew se, the top-coupling

capaci tance CBtop chitlpeLfdbaiReH as wel | as any ot her capacitance of
_relalbively smal | va*_gbg.. lg. 7 illustrates filter characteristics of the
Fi g.”76b i npl enent at ! the values |isted above and for a certain

val ue of Wake$ of cosiporentsawiicl/art not 13t dbove). ar& ddsk citical Foeteeiltern deci bel s
(dB) is set out _on the vertical axis, and frequency expressed in 25

NEgaHertzcmﬁﬁtlﬁS-set out on the horizontal axis: Fig. 7 includes two
plots of gain Not all the electrical elements shown in Fig. 6b, need to be realized with

discrete components, In particular, the image capacitance Cim, the top-coupling
15 capacitance CBtop and the secondary foot-coupling inductance LFc2, may be obtained by
a suitable lay-out of a printed circuit board (PCB) used to realise the Fig. 6b circuit. For
example, a PCB-track may constitute the foot-coupling inductance Lfc2. In addition, a
stray inductance of the switching diode DBsw, may also effectively contribute to the
foot-coupling inductance Lfc2. Capacitive coupling between relevant PCB-tracks may
20 provide the image capacitance Cim and, likewise, the top-coupling capacitance CBtop can
be obtained, as well as any other capacitance of relatively small value.
Fig. 7 illustrates filter characteristics of the Fig. 6b implementation, with
the values listed above and for a certain value of the tuning voltage Vtun. In Fig. 7, gain
G expressed in decibels (dB) is set out on the vertical axis, and frequency expressed in
25 MegaHertz (Mhz) is set out on the horizonta! axis. Fig. 7 includes two plots of gain
against frequency: one plot denoted as TV and one denoted as FM, which illustrate the
filter-characteristics in TV-mode and FM-mode, respectively.
Fig. 7 clearly shows differences between the filter characteristics in
TV-mode and in FM-mode, of the Fig. 6b implementation. First, the pass-band in the
30  filter characteristic is narrower in FM-mode than in TV-mode. In TV-mode, the -3 dB
pass-band is about 10 MHz wide, which is somewhat wider than the band-width of a TV
reception signal. In FM-mode, the -3 dB pass-band is reduced to about 2,5 Mhz,
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Fourth, the gain in the pass-band is somewhat lower in FM-mode than in
TV-mode. This effect is also related to the coupling between the resonant circuits in the
Fig. 6b implementation, With under-critical coupling there is more signal loss in the Fig.
6b implementation, than with over-critical coupling.

Fifth, the filter characteristics includes notches which are different in
TV-mode and in FM-mode. In TV-mode, a notch is located approximately 2 times the
TV-IF above the pass-band. In FM-mode, a notch is located approximately 2 times the
FM-IF above the pass-band. The notches contribute to the image suppression which is
required in the reception signal path to the mixer MIX-L. The notches are highly
influenced by the image capacitance Cim, which can be explained as follows.

The secondary resonant circuit, which includes inductance LB2, receives a
signal via the image capacitance Cim. The secondary resonant circuit also receives a
signal via the primary resonant circuit, which includes inductance LB1. At resonance
frequency these signals are in phase and the image capacitor Cim contributes to the
capacitive top-coupling, similar to the top-coupling capacitance CBtop. However, at a
certain frequency, relatively far above the resonance frequency, the signals will be in
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ci r d0i t r yapparatas. Anartfvemthe Fig 2 tuner, TUN, ithe;add-on card igclpdas XY 1Fsignaky ¢ er
circuitri [ ' I ' . S I ' y the
o2t BeE Aeut TV AE MMATE slenbiStistng cHifey KMIRC YRS BefY, | "7,
| F splitte¢inmitties reveivethé-imernhediate frequency signall IFSrprovided by the FiguRttaner TVI FC
are housed in a shiel ded tal__hox 15 ., _SMB. The shie]| ded,nmetal SMB

M th ¢ ho. EUB 6 e OGBS TRSG, THR Fig, AunéreTH S thes i IUHOE A Y ¢ o
add-on c ts{é?'nﬁrﬁmcé’i%ﬁ Fkg. W 'aﬁ?%%daﬁ ' S a user
interfacgﬁ&@wg@n ol uni &&?mﬁplc ure disp aypﬁé@%’lggdbggl%ggsound
repnfduct SMB. Whetshiskidd metaSbox SMB-with theaforbasintionkd parshayrassugndde vi a t he
user interface UF. For_exanple, h enter a 20 program nunber on a

key- boar Jmapyfastured and,spld to addzon cax “?%ﬁ@\cﬁ‘é%ré- U F. The control unit CCU
effectively control pud Pfy. 3duitiimedia dpRirfits inkiides W Rkr intdeck UTR, & \oférol’ UN

sel ects
unit CCU, a picture display device PDD, a sound reproduction unit SRU. A user selects

the desired reception signal via the user interface UIF. For example, he may enter a

20 program number on a key-board which is part of the user-interface UIF. The control unit
CCU effectively controls the add-on card PCAOQ, such that the Fig,2 tuner TUN selects
the desired reception signal. For example, the control unit CCU provides instructions
which are stored in a memory, not shown, relating to the frequency of the desired
reception signal and the type of signal: FM or TV. These instructions are supplied to the

25 Fig.2 tuner TUN in the form of the tuner control data TCD. The add-on card PCAO
provides sound and/or video information, for example, obtained from the desired
reception signal, which information may be further processed in the control unit CCU.
The sound and/or video information is provided to the user via the sound reproduction
unit SRU and the picture display device PDD, respectively.

30 Advantageous implementation details, which are defined in the dependent
Claims, are highlighted here below with reference to the above examples.

(Claim 2.) In the Fig. 2 example, the oscillator in the low-band branch,
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the desired reception signal. For exanple, the control unit CCU provides

I nstructions which are stored in a nenory, not shown, relating to the
frrequency of the desired reception signal and the type of signal: FMor TV.
These instructions are supplied to the 25 Fig.2 tuner TUN in the form of
the tuner control data TCD. The add-on &&rd PCAO provi des sound and/ or
video information, for exanple, obtained fromthe desired reception signal,
whi ch i nf formed ibyrtherescillatorf cirauited®S Giloandsthe wséilatoh eesomant niICuiUQRCQDCii The

" epr oduct POIFHEHIPR SFegueiey tor Broyidind, P feEprdige dEaRERT miabel X BURF Al e, o
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Clains, are ted here below with reference to the above exanpl es.

(d ai m 2. 3ltdrnativedmplementation dmywhich the dand-pass|filtep BPFAL and theoinputofilter h,

15 forned, by the,oseillator ci.tcuit C-1_and { | t r t

Ci rcgi t Mﬁoym@%mswﬂﬂ.e{ﬁﬁ @b’ewﬁgvep&&}?@%wﬁh@&enﬁgﬂ di ate
frequencyywshdn regliivecei ther at the TV-1F or at the FMIF. This is a

smal | er, sinpler and cheaper i ngl enentation, than an alternative

i npl ement ation i n w@laim 8)dnHbe Hig 4sexample, dhe ewitlator-nespnantecirqyifiincludes: or
RFI-L 5 in the | ow band b h it ched, | '

b1 crrant 919 BkuicesC e dEiacy B B BRSBHY, Ialfnce ok HegBiacy Achif of
exanpl e, {Hagseiligior iSbREctEEHP Rvats 6f the Sivitch B¢ Whilasis ceepled iftpdralisl as the he

primary and the secondary i'nductance. The frequency sw tchling of the
oscilll at osecpadagy finductagce yThis ises siowple and eherp implemenfatiomof switehing agy i n

parallel to.the .l sec [ Thi. 8.1 LRl |

ot cment SHIA R toguelt A0RRves, BUHMAEEF e Wollalol habbel e A oiccp e
of the osgwLimalde®fs &mqur&yy,for FM node and TV-node is relatively easy.
(Cdaim4.) In the Fi exa the switch S js preferably conducting for

: | e, )
recei ving TV si gnal €lai 46@%%&&1&%@5@%@? é‘ﬁ’é‘?‘\/gﬁbpﬁfﬁwéicﬂn ching for

This provides.: . ' C S8 m_ ' - | agm ekatio
for TV anﬁ&%@aﬁoﬁgﬁ?ﬁ{dﬁ%&&gy@g@# ewgg) al ngg' %@%Iﬁp . I'n @
pragsi ce, sitidfactory icompfise\bétived sighalao-aoise raties for &V andFdb-radio ceceptish, which
condition. The series resjistance, although relat] \I/’glg)éqlsnal |, deteriarates

to some efacbe expieingdas folloiss In Pactcss MeButchS il 9 § §eTUS TSWRRCS Bs pect
10 19N cloded Qlndftidn? The seridd TR, WRhGFHARILOTRAAS, defibiafes B sbme! T of

reception I'gnal’s, ] .
extent the phase-noise performance of the oscillator. With respect to signal-to-noise ratio,

the phase-noise performance is more critical for reception of FM signals, such as
20 FM-radio, than for AM signals, such as TV. To achieve best phase-noise performance,
the switch S is preferably opened in FM-reception.

(Claim 5.) In the Fig. 4 example, a series arrangement of the controllable
capacitance Cvar and the padder capacitance Cpad is coupled between the primary
inductance L1 and the secondary inductance L2. These implementation details provide

25 very satisfactory tracking, which can be explained as follows. Opening of the switch S
produces the following effects, First, the effective inductance is increased. Second, the
effective parallel capacitance is decreased due to an impedance transformation. The
impedance transformation depends on the ratio of the primary inductance to the secondary
inductance,

30 Accordingly, by suitably choosing this ratio, satisfactory tracking can be achieved.

(Claim 6.) In the Fig. 4 example, the auxiliary capacitance Caux is coupled
in series with the switch S, and together with the switch S it is coupled in parallel with



20 FMradi o, than for AMsignals, such as TV. To achi eve best

phase- noi se performance, the switch Sis preferably opened in FMreception.
(Glaim5.) Inthe Fig. 4 exanple, a series arrangenent of the controll able
capaci tance Cvar and the padder capacitance Cpad is coupl ed between the
primary inductance L1 and the secondary ¥nductance L2. These inplenmentation
details provide 25 very satisfactory tracking, which can be expl ai ned as
fol | ows. Ghesscondary induetance 1.2h Thisimplemeatatioh defail| providesganciniprovexd tracking,, t he

effective inductance is incr ed. cond, the,eff | V. aral | el

capaci t andEFcan @mﬂe‘{]ﬁ%ﬁ’iﬁ“ﬁn Sﬁﬂ@%ﬁcﬁ‘gtﬁéﬂgﬁgbk\aﬁlﬁﬁ i npedance
transforrr%#%ﬁamwwﬂj [ iP EMIRiode | L Gfode OREfRfrin
secondary 1hductance. 30 %gé%%glgr}]‘g }’{ﬂtiﬁ;/rpgw tggfyﬁgﬁggginng t'hiRg ratg; o,
sati sf act agginttodigi #othe anxiliaryacApacitapce Cadk cambdseen ito effeetivelyylower ¢heavale,

t he xiliar apaci tance Caux is, coupled.in seri.es wth the switch S, and
t oget-her \ﬂt‘#ﬁéiﬁ@%%&“f’%%@%@p\%@ the sHéfF%lslléFWh 16 the
secondary i nduct ancqciaim 711 the"Mg S5 eRAmple Othe dedisthls Wil VirdeRd@ arld e OV ed
tracki ng, which can be explained as fol lows. Referring to Fig. 3 and Table

1, the padsdpacitorn Caniform adrequencypdeperdeabdympiag netwerl ite cownsén e parasitie} mode
E:gﬁnblensl—v- gﬁd&é"f Refgr ri ngyw toél_ll:é/g. .419&%3%%)% i ar g.cﬂgagl tg‘rgg(r:e Caux
i et . #h . . -
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exanpl e, ~ Rdnl and Rdn2 and the capacitor requency
depetdent theilgss atjtheatesivedcoscillation freguensypar asitic oscillation at a frequency

ot Poct i ver y | ner easdCmaES s He? Bulibhat UK ridy £ chR Y. BERG: deiptance,
respect t irkflit, thefd B préfefably ad b&g%%h [dRtbed? Tbr dedtdading ftheUalge 6F the( Cl ai m 8.)

In a tuner equi pped with a’Fig. type of oscillator resonance circuit,

there i s mostrolablle gapacitance iQvan when thecossiflatar is oot erellating. THys prevent§laue of t he

or ovent s ACRERR e FRTuan EriliTat b offEbon Y4t bb Bobueliticd polRB, o
be expl ai Mee infpelfick Ofthe Eip. 4 typdr6f ostilREs@Sonahce Eifcult iF reldtively fovof
oscillator resonance circuit is relatively low particularly when tuned to

rel ativel ypartisnlariswhembaed terlativelyclowaregonanes fregiensics aah when heopifch S is
((JE(I\;/T lrrlogte Za ?:?% ﬁf’ﬂﬁm’oﬁ&? FPHE SmipSddnB® is BY'10% " he BibintatoP iy sYleHoTBLGNAL Such
that a frequency control cannot be effected. This problem is solved by detecting a
non-oscillatory condition and, in response thereto, by increasing the value of the
20 controllable capacitance. Accordingly, the oscillator will be pulled out of the
non-oscillatory condition, such that the frequency control can be effected. Referring to the
Fig.2 tuner, the phase-lock circuit PLL preferably includes an oscillation detector to that
extent.
(Claim 9.) In the Fig. 2 example, the band-pass filter BPF-L in the low-
25 band is switchable for filtering TV signals and FM-radio signals differently. This provides
a better reception quality, in particular for FM-radio, than if the band-pass filter BPF-L
was fixed.
(Claim 11.) The Figs. 4 oscillator resonant circuit is preferably tuned
according to the following method, when it has to operate in a mode where the switch S
30 is opened. First, the switching element S is made conducting. Second, the oscillator is
tuned to a desired frequency, Third,
the switching element S is made non-conducting. Fourth, and finally, the oscillator is



that a frequency control cannot be effected. This problemis solved by
detecting a non-oscillatory condition and, in response thereto, by

i ncreasing the value of the 20 control | abl e capacitance. Accordingly,
the oscillator will be pulled out of the_ pnon-oscillatory condition, such
that the frequency control can be ef fect &4. Referring to the Fig.2 tuner,
t he phase-| ock CIrCUIt PLL preferably includes an oscillation detector to
that ext entorrectsdatorth eﬂ)’gThB wetieg ceunter erionens furiag Whichemappr- |

in the | ow or fi.lterin \V Si. Mradio
signal s di I '@?S‘M?%@ %&%’éﬂ‘%e’g tﬁeggte?“ cgl ﬁ‘&?f’ a#f&%ﬂef
particul ar for FMr aEVlﬂentI)*"fﬂib inveitit® M&y1Be RASIEmEAtd ﬂfffé?&ﬁly'—ﬁ-m&hé exdfiples
(Cdaim1ll.) The Fig 4 0scillator rescnant circuit is preferably tuned

accor di ng described mvpowprﬁ@atmn@danMweme sigrs ina Jpi MOF he gonsbyed aper e

the switch

condug!tl nghégﬁ% 8Ch§1ﬁe gsm # @h}%&%}tﬁ@%@g@eg rggﬁﬁre&éﬁlﬁgqggﬂ%l rd,
the swi t chbeyond thereximples descritséd above, son@Ufixial remarkourel tadeand final ly, the
oscillator is 17 corrected to the.desired frequency. This, nmethod

counters erroneous t Irshonjd \bﬁl‘@ﬁdrﬁﬁtmﬁweﬂu%@rﬁ%h%%#W@bm@%ﬂéﬁ% in

the Fig. IC.E’:;?{P&n C I%:,EJ v tion
may be i npl enent e erthEt léoiriﬁet »"ee?xg§rg ﬂe u%\‘.l ?f\% %ove ’I'g&t hat
respect, aesampié, etbdmpiemngasv mnarﬁdrawmmgnbath US andEiropean typse 6f TV

limting the claimconcerned. To_indicate that the scope of the I nvention

cl ai ABd i ssigeals. Ipdhe ¥ amiF e&%ﬁﬁé@@&wﬁs@@ éb@@(i-’és in; giost Eyropean, covaties ar e
mde 1t bl do g SYls kol ooLNARL OB iclfle bt ek RS TV

and FMradi o recepfion r exarrp n can be us

reception tunkycapable of providing vatious I ﬁ'&QJdncﬁs,TMch dsdf, 75andrasce MHA cah@eh US
and European type of TV 10 signals. Inthe US an IF of 45,75 MHz is
preferred, Y$fereas in nost European countries an IF of 38,9 Mz is

preferred. Accordingj %hoﬁl&%eﬂ{olt_&%ﬁ the Hvehtién is%ﬁhh&ﬁg&?gﬁ%@étg%ﬂg"m

capabl e of providing various frequencies, such as ,
can W8 usefteqiencieh providedcbyno singlet thasr, Fbeexzmv;ﬂa,t thesingle tanér mayrprovide thet wo

oot L oiag 1o Sahemar 0 Bl hileaeSs Bty TS Bt v/ Shnalt W8S
MHz for US TV signals and 10,7 MHz for FM-radio signals.
It should be noted that the invention is not limited to a 3 band tuner
concept, as shown in Fig. 2. The invention may, in principle, be applied in any tuner

20 concept, for example in a 2 band tuner concept.
It should be noted that the invention is not limited to multi-media
applications. The invention may be used in any apparatus comprising a receiver, such as
TV receivers and video-tape recorders.
It should be noted that the paralle! capacitance Cpar shown in the Figs. 3
25 and 4 examples, need not to be a discrete capacitor, The parallel capacitance may be
formed by parasitic capacitances of one or more elements which are, in practice, coupled
to the Fig. 3 and 4 circuits, but not shown. To that respect reference is made to the Fig.
5 example, in which no discrete capacitor is present which is directly related to the
parallel capacitance Cpar in Figs. 3 and 4.
30
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following three different TF frequencies: 38,9 Miz |F for European TV
signal s, 45, 751wzhekd{assl&nik{ﬂa&¢dgnal s and 10,7 MHz for FMradio signals. It

shoul d be notedég ;. MHption is not limted to—a-3 band tuner
concept, as shows f
any tuner 20 conce

Ci"iii

he invention may, in pr|
i

R d in
xanpl e in18 2 band tuner;mmcmu ﬂjg !rrjl d
be noted that theinventlonls not limted to nulti- acapp .. The

i nvent i onQlamsbe used in any apparatus conprising a receiver, such as TV
recei vers and video-tape recorders. It should be noted that t he par al | el
capaci tance Cpar shown in the Figs. 3 25 and 4 exanpl es, need not to be

a discrete capacitor. The parallel cap formed by parasitic
capaci tances of one or nore el enents vﬁﬁcﬁiﬁ%ﬁhgﬂs ctice, coupled to the
Fig. 3 and 4 circuits, but not shownl_TIao t ¢FeDspec reference is made to

the Fig. 5 exanple, in which no discrete capacitor 1S present which is
directly related to the parallel capacitance Cpar in Figs. 3 and 4. 30

Qaims: 1. A receivéy fo? G8leahg Gist tyRC6H nébéption QipRilsiand setdidatype 6f 2
first andla second type, vé\rheoc‘\'recel ver conpri slrar:léic: a tuner (TUN) for

provi di ng reception signalsii the eedeiver compsisiagignal (| FS) In response to a reception

a1 Fangenent (IFSPl) a s LD fof Prendind B EtedHdie BREAEY sRoldbSPC o0 ™

(I'FS) vvhe oqsg maBt - t ype reception signals; and a second
|nterrred| equenc Si gnal processing arrangenment (I FSP2) cou Ied to
process sal di nternncﬁmtmmnedpa@rﬁqqusll@rmm@ PrEgssingeaiTangement dES

Single Eﬁﬁv@ebﬁm s TR rérﬁfﬁlﬁéﬁ“%?%kréﬁ’"‘%?ﬁangeﬁ%s )

provi de, ﬁgmﬂ sdﬂagl e frequency conversion, said internediate
frequency si gnal S) 'at a first internediate frequency (IFl) for
processing in sai d fj second; inteomediate frequencycignal processing armngement dHSP2)

oo A e SR, P S By it Bl el ey
10 type of reception signals,
characterized in that said receiver is a single conversion receiver, and in that said tuner
(TUN) is arranged to provide said intermediate frequency signal (IFS) at a first
intermediate frequency (IF1) for processing in said first intermediate frequency signal
processing arrangement (IFSP1), and to provide said intermediate frequency signal (IFS)
15 at a second intermediate frequency (IF2) for processing in said second intermediate
frequency signal processing arrangement (IFSP2).

2. A receiver as claimed in Claim 1, characterized in that said tuner
comprises an oscillator (OSC-L,ORC-L) which is switchable in frequency for providing

20 said intermediate frequency signal (IFS) either at the first intermediate frequency or at the
second intermediate frequency.

3. A receiver as claimed in Claim 2, characterized in that the oscillator

(OSC-L,ORC-L) comprises a resonance circuit (ORC-L) which incorporates a primary
25 inductance (L1), a secondary inductance (L2) and, coupled in parallel to the secondary

inductance (L2), a switching element (S) for switching the frequency of the oscillator.
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second internedi ate ff G L E2)~Tior processing in said second

i nternmedi ate frequerJ | ”@gmﬁi “ﬂ 45i ng arrangenent (1FSP2). 2.

A receiver as claimedin ' Aracteri zed inﬂ-ﬁ§'a§ T tuner
conprises 20 an oscillator (OSC L, ORC-L) which ig sw tégaﬁllﬁ\si EEEN guency
for providing said intermediate frequentd signal L(LES) REARER at the first
I nternmedi ate frequency or at the second internedi ate frequency.

A recei ved. as cl ai nsdeseiveriasictaimed hGlaim 3 characterized: incthat: the switching at or 25
(OsC- L, - L rises.a resonant ciregujpt -L%\(\/ni hkncorporates a

br i mary e ASLR qohdortyGE RORTinela AL tsckoln dns) S WHHRIREL "ar al o
to the sesgpdecing fof deceiviiien FM receicavdigrialli ng el enent (S) for switching the
frequency of the oscillator. 19 4. A receiver as clainmed in
Claim3, characterized in that the switching elenment (S) is conducting for
recegLVvingcan AMrec ' ' d - B { Lyl an FM
recepti ogsl'si gnal . gg&%%%e&ﬂl Cﬁﬁﬁeﬁgpglg?&g%&c\ng@an%@g%% arm 3,

char act erdircnit (ORC-Litlindofporites 2 Rexids Atrangermént(0PRACeoniroililsle capachime (Evalr i es
arrangenment of a controllabl e capacitance (Cvar) and a padder capacitance

(Cpad), vamdohpasder eapagitanep (Cped); whichcssties arangemgrtcs coupled between thenduct ance

(L1) and P nduct s . A receiver as
cl ai mred iéfﬂﬁfrii W@ﬁ%g}cﬁ@r@g%@h‘% T 8er(%2s)Onant circuit (ORCL)
i ncorporates an auxiliary capacitance (Caux) which is coupled in series

with the switch (S) and which, together with the switch (S), is coupled in
pardPlel ®ith the shdaeeeiverysciaimed inElaim 5, charpcterized in that the Tesonancer eceij ver

as cl ai megd,. b & | Z [ ] { ' § - L)
ncor por aitsult (ERE.D) ool WA L biniftey cipicifihes (ulcP FRRATS cll6tly sekey”

A r ecei vewitlshecswitohe($) and @hichntdgetheh avithcthe switeld ($)p is toupladhnia paeatiel, weith
conpri ses,an 0S iII,agi on degector (PLL) for decreasing the value of the
control | a‘BPée"@Qgﬂ'&'iif‘ wrtaneo dlLdovar) when the oscillator (OSC-L, ORG-C) is not
oscillating. 9. A receiver as clained in Caiml1l,
characterized in that the tuner conprises a sw tchable band-pass filter
(BPESL) fhr filteriAgedeiverfaschiimedih Chaimif]-chymaeteriesdeint thatnthe irgsoahrce

di f f tly. . 25
rreren ci%'lcuit (ORC-L) incorporates a frequency dependent damping network (Rdnl,Rdn2,Cdn).

8. A receiver as claimed in Claim 5, characterized in that the receiver
comprises an oscillation detector (PLL) for decreasing the value of the controllable
20 capacitance (Cvar) when the oscillator (OSC-L,ORC-C) is not oscillating.

0. A receiver as claimed in Claim 1, characterized in that the tuner comprises
a switchable band-pass filter (BPF-L) for filtering the first and second type of reception
signals differently.
25
10. A multi-media apparatus comprising:
' a receiver as claimed in Claim 1; and
a control unit (CCU) for controlling said receiver and for processing data
signals,
30
i1, A method of tuning a receiver as claimed in Claim §, characterized by the
steps of _ o
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10. A mul timedia apparatus conprising: a receiver as clainmed in
Claiml; and a control unit (CCU) for controlling said receiver and for

processi ng data signals. 30 11. A nethod af _tuning a
receiver as clainmed in Caimb5, charactggized by the stepBHiof SHEES p
the switching elenent (S) conducting; tthing the oscillator ( ﬁ‘t Y

to a desired frequency. Sy rendering th ' n
(S) non-conduct i ng;%ﬂ?&?ﬂ&%dﬁ'gﬂtl(%m u?%_ L, ORC-L) to the desired

frequency. 12. tuning the oftiftbr{OSTLLIORELL Pove deSivEd (ft”egﬁé?i’c sing a tuner

(TUN) for providing an”internedi ate frequency sid%nql | FS) ?n response to a
reception signal, cmakingthe switching-elemeat (Shnen-condugting; (TUN) is a single

conversion tuner arranged to praovid Y, i ency
conversion, said i nYBFre0e ;tfee&f’ﬁlétﬂﬁgﬁég:'%ﬂ ?“)?‘;E%)éeéﬂgaa%‘?eg@y
i ntesmedi ate frequency (IF1) for processing in said first internediate

frequency signal processing arrangenent (I1FSP1), and to provide, also by
means of #2.single fAchicldedymetahbax GNB) comaprasinga &I06E for, prgviding ats gnal

Second | nURTEAER S4BTy BB 3f Jrplss b terion Han e Aot B
said tuner (TUN) is a single conversion tuner arranged to provide said intermediate
frequency signal (IFS) at a first intermediate frequency (IF1) for processing in said first

10 intermediate frequency signal processing arrangement (IFSP1), and to provide said
intermediate frequency signal (IFS) at a second intermediate frequency (IF2) for
- processing in said second intermediate frequency signal processing arrangement (IFSP2).
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