3V/ FM receiver for multi-media applications. The
f

ifinvention relates to a reseiver for receiving first type oﬁ( reception
jignals, for exanple TV'signals, and second type of recept éﬁn)f ?’@n& s, for
exanpl e FMradio signals. The inventi'on also rel ates

mul ti-medi a apparatu$ incorporating uch a receiver. gr ecei ver

may enhaR&EEND Sedeiles bp%ﬁ_wgaﬁ?ﬂga%{ k}r:edi a apparatus 5 wth TV and

FM radi o receptron, for exa medi a apparatus may be in the
formof a personal conmputer (PC) having slots in which add-on cards are

pl ugged 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 capabl e of
receiving TV and FMradio signals is described in US- A 5, 148, 420.

In the prior art rdths ingentionoelates\tozanreceiver fotireceiving dirst type of tgseptiond t o

i ngle t ' RE i t. T i nal e ft. t
part cul 1St &% Pufhoi TV Sail, i Sepopd BpP o8 decealibh lenfiy 1% ol cy (1 )
of appr oEMEhailoysighalsViThe indidrition| afsoCRIEIE Yolbmulti-hiedialAppak@dincorporating | F
signal produced by the tuner, is processed di fferentltgefor TV or

FM r adi o suelcaseseiver. Ebe recgives aran enbance the fumctionality| ofi the prudd-urediajapparatus

TRner e . ST E o o . .
o ostnt - QU T EMracia ki P Exdipit."rie B oRUBCABRLA by BTh e
suppl i ed fofm ®f pegsonal bompktbé (BCH kaviny slotsdh achich add+oh chide)are plugged in. The
filter unit. In the FMradio IC, the |IF signal is frequency converted to
obt ai n a I8egiyeranay be implemented\an,one\ef| thesg n cqms-cAcqosdmava» e PEr@Bessed
in a co . . ol the prior art receiver
o capabiibe HdFiation trnsmitted by FMcrdio and 4V RAMBRY 7 BT 2 0, TRGE0
signals received at the common RF input, the flexibility of the

pri % art receiver is relatively | ow.

A receiver capable of receiving TV and FM-radio signals is described in
US-A 5,148,420. In the prior art receiver, both TV and FM-radio signals are supplied to
a single tuner via a common RF input. The single tuner converts a particular reception
signal to a fixed intermediate frequenci; ) (IE) of approximately 40 MHz, which is common
15 for TV reception. The IF signai producgd’ .b.)\_"*.\me 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 piesent—day receivers. For FM-radio
reception, the IF signal is supplied to a single chip FM-radio integrated circuit (IC) via a
filter unit. In the FM-radio IC, the IF signal is frequency converted to obtain a nominal
20 10,7 MHz FM IF signal, which is further processed in a common manner.
Although the prior art receiver is capable of retrieving information from
both TV and FM-radio signals received at the common RF input, the flexibility of the
prior art receiver is relatively low.

25
An object of the invention is to provide a receiver which is more flexibie in
retrieving information, than the above described prior art receiver.

According to one aspect of the invention, there is provided a receiver as



25 An object of the invention is to provide a

receiver which is nore flexible in retrieving information, than the
above described prior art receiver. . Aecor-ei-Rg—H0o one
aspect of the invention, there is provided a recei vpFHISSSHEET HAS BEEN

2 - defined in daiml. 2 REPEACED ng t g

anot her aspect of the invention, a nulti-nedi a apparatus

conpri sesqetined iR QIEaLLVer . Yet anot her aspect of

the invention provides a tuner as defined in laim3. 5

The invention may bAcecerdingita anethepaspsat of thg duvention op multiymedia apparie) s.

In an exanple.of suych_a use, a tuner for receiving both TV and FMradi o
signal s h‘ﬁn suéﬁarecelvleﬁ.put section which conprises two inputs to which

reception signals cyet fmtierspet of @einvention provides pithnereas, defined éx Eikgitned. be
coupled to a cable network via which recepti

/ on sjgnal s ar ..
distfibuted. The ot kB Iveptien Fay berused & erspEon ot Dol kv @Bgﬁl‘é‘diiﬁhﬂ signals.| e
Wre ant eﬂ{'ﬁ} eﬁa?nagle oP46h ?u\%,raenﬁ&t Fd}%céﬂlih% bofh T ahdCENCRdREsigIS hed &0t €O
recei ve local °s rons wth acceptable quality. The Tnvention
t akes i nt mpapsestion witictocormprites Itwo dhputs & which, receptian signalsegan be applied. Oper- ai r

i i |, | K.
e s, 8 ot ekl S aBle e oG FrcRBL bt e
i ndi cat eddis&iﬂut@émrluéﬁ& RBGARAYOr earhFIECHY Bled O FIEEM Bafihiple Wiikd aiithena.

i nvention, nay b I npl enented on an add-on card. The flexibility
of f dPed b$udtha wire/anteninarwillniaymany cases be sufficient to rageine decal istation;withonal ity

of the add-on rd...Thi.g nakes. t t.he add-.on..car a .

O o e b iy ety kes 1 G5y 68 Baions, o any oter
Advant agegpalr/recéption! sighal, ﬁ@ﬁhb@ﬂu&?éfbé loSfefedcbys et cablel sutwerld. ect i vel y
decoupling at |east one of the two rnputs fromthe tuner. Thi,s enbodi nent

of the 20 i nveffhednventipe és partigulady shided: tarimwticRedia aBRlicalan®: A re
ant ennas Pn%‘fc%t&ﬁinutﬂg %E)Eﬂﬁg paragraph, a receiver in accordance with the invention, may be

15 implemented on an add-on card. The flexibility offered by the invention, may further
enhance the functionality of the add-on card. This makes that the add-on card can be
applied in a great variety of multi-media applications.

Advantageously, the input section comprises a switch for effectively
decoupling at least one of the two inputs from the tuner. This embodiment of the
20 invention takes into consideration that user-made wire antennas have an undefined
impedance. The undefined impedance at the wire antenna input, may affect reception of
cable network signals received via the other input. The switch can electrically isolate the
undefined impedance from the tuner.
Advantageously, a multi-band tuner is used for processing a reception
25 signal in one of a plurality of branches depending on the frequency of the reception
signal, and the switch is coupled to an input of one branch. Accordingly, reception
signals which are processed in the other branches effectively by-pass the switch. This
embodiment of the invention takes into consideration that, in practice, most switches have
to some extent non-linearities. Such non-linearities may impair the reception quality, for
30 example, by causing intermodulation. |
The invention will hereinafter be described in greater detail with reference

to examples shown in the drawings. Furthermore, advantageous implementation details
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I npedance. The undefined inpedance at the wire antenna input, may affect
recepti on of cabl e network signals received via the other input.
The switch can electrically isolate the undefi ned i npedance from
t he tuner. Advant ageously, a nulti-band tuner is
used for processing a reception 25 3signal in one of a plurality of
branches dependi ng on the frequency of the reception signal, and
the switcgh.i : 'ﬁﬁ&% s QNG DL - deRS R W jeON
signal s &ﬂ?%ﬁmgggﬁkgggiggeglln t gg%gﬁé?‘ F%ﬁgﬁéé effeg$?€g¥§“%§?§g§§pthe
sw tch. ‘gkamples shown. enbodi ment of the invention takes into consideration

that, in practice, nost swtches have to sone extent
non-linearities. Such non-linearities may inpair the reception quality, for
30 exanpl e, by causing internodul ati on. The

invention will hereinafter be described in greater detail with reference
to eéxanpllaghedrawingsy t he drawi ngs. Furthernore, advantageous inplenentation
details

which are defined 58t héh‘a‘zi)éﬂﬁé‘?ﬂ““&%ian%‘,“e‘vm“‘l‘}“%ﬁdé%%‘é"%eﬂs‘%%‘}vﬁ‘é?‘gm“’tﬁ‘e
r ef er enc ot ofAcblock diagradxanpl es shown. 5 In the draw ngs:
Fig. 1 shows an exanple of a tuner in_accordance with the inv,er};t;' t@qn, i n the

formof a bl ock di &jgakshows, in a circuit diagram fomFiag.exgmg L syitc inpyt ¢

di agram f gr n : | 1. 6\9’53 ' : ction for conveying
si gnal s t%@ﬁf%é‘yi%éﬁgéﬂ?ﬁé%&& g. c{fe?%g}e;ffﬂgiol ] Fig.

3 shpws, in a circukig, dishgwsninf Deiruindiagraanform, ah examplef aff a preferred

sw tchabl e i nput section for conveying signals t vaili ous_br nc?es in the
Fig. 1 tuwaichablgdnput section for conveying sig .V%@ﬁ&ﬁﬁ'&c ehinthe Jig | JReryRagy am

form an exanple of s d%ﬂe\a gtgﬁlaf u ledf W multfnfeafy 1
t uner. Fig. Whlﬂavs,"% e béq'frg(r:rte%lta a\?gltnl’ igﬂg%?%?%%e si gns
t hr oughoudpphiaeusdcomprisixg theTFig. 1 tuner.

Like elements have like reference signs throughout the drawings.

15

The invention will be exemplified by means of the Fig. 1 tuner, which
tuner can receive both TV and FM-radio signals. To that respect, implementation aspects
of the Fig. 1 tuner will also be discussed with reference to Figs. 2 and 3, and an example

20 of a multi-media application of the Fig. 1 tuner will be discussed with reference to Fig.
4. 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.

Referring to the Fig. 1 tuner, TV and FM-radio signals may be applied at
inputs TVIN and FMIN, respectively. The Fig. 1 tuner receives tuning control data TCD

25 relating to a desired reception signal, for example the frequency and the type of signal:
TV or FM. In response to the desired reception signal, the Fig. 1 tuner provides an
intermediate frequency signal IFS at an output IFOUT.

The Fig. 1 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

30 FM-radio signal. In TV-mode, the intermediate frequency signal IFS is at an intermediate
frequency of 38,9 MHz, hereinafter abbreviated to TV-IF. In FM-mode, the intermediate
frequency signal IFS is at an intermediate frequency of 10,7 MHz, hereinafter abbreviated



The invention will be exenplified by nmeans of the Fig. 1 tuner, which
tuner can receive both TV and FMradio signals. To that respect,

i.mpl ement ati on aspects of the Fig. 1 tuner will also be discussed
with reference to Figs. 2 and 3, and an exanple 20 of a multi-nedia
application of the Fig. 1 tuner will be4iscussed with reference to Fig.
4. Finally, sone remarks are nade so as to indicate that the scope of the
inventi ono FM-IF. clained, is well beyond the exanples shown in the
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i nt er medi slengis e qheshigh-,ahediim? okiow-band brangh: The Fighrletungt may be implemented

4 to FMIF. | ] .. Fi g. tuner, i n a

so- 481 | ecusing & Mikeresciliatnrdntesraterd %'I%%%OIBJ%T e’%“ﬂi{? okl r#ée iYPéﬁ%’??’ﬁ’l %gr

conpri ses ; Whhecomptites (R yreseat within th

three r es%@@%&%%ggsggﬁg:&%%h- bang(,&ﬁﬂrpggfum b%sPand I ovl\/L banc?. Each
branch 5 dottedaertangle siesigratedMOIG ingFigarlts: an input filter RFI-H -M-L, an

i nput anplifi A HL - M - d. ' SH M '
M H M- L, an oscl edge: 1 tuner, F-odf HeuiERsy bigebiSba B i losCbad ondf.

r esonancea Gyt $wiReolibledirelowbidBthAdhxéither bb the input TV ando the inpat i n
the reference signs for these parts, indicate whether a rel evant gt%rt

bel dfigs t BMINe Ihithghfirst eass; IiW signals are Benplicd e thenlowrbandrbranchy iR tr.PtiphFasEe
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may depend on the mode, TV or FM, in which the Fig. 1 tuner operates. However, in

some applications it may be preferable to control the switch SWIN independently of the
mode. For example, FM-radio signals may be present both at the input TVIN and at the

20 input FMIN. In that case, it may be advantageous to select the position of the switch
SWIN, in FM-mode, for best FM-radio reception. A kind of antenna diversity is
provided. One antenna may be a wire antenna coupled to the input FMIN, for example,
the other antenna may be a VHF/TV antenna, for example, via which FM-radio signals
can also be received.

25 In each branch, the input filter RFI-H/-M/-L attenuates signals which are
relatively frequency distant from the desired reception signal, to prevent overload of the
input amplifier RFA-H/-M/-L. The amplifier RFA-H/-M/-L is controlled by a gain
control voltage Vagc. The band-pass filter BPF-H/-M/-L provides a further attenuation of
undesired signals. The mixer MIX-H/-M/-L effects a frequency shift of the desired

30 reception signal, by multiplying the desired reception signal with an oscillator signal
OSS-H/-M/-L. The oscillator signal OSS-H/-M/-L is generated by the oscillator circuit
OSC-H/-M/-L and the oscillator resonance circuit ORC-H/-M/-L, which determines the
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manuf actured by Philips Sem conductors, which conprises the parts present
within the- dotted rectangle designated MO C in Fig. 1.

dn the Fig. 1 tuner, FMradio signals are processed in the |ow band branch.
A switch SWN couples the | owband branch either to the input TVIN or to
~the input 15 FMN. In the first caseg TV signals are supplied to the
| ow- band branch, in the other case FM radi o si gnal s are supplied to

the |
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in FM node, for best FMradio reception. d of antenna di versi ty is
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unde@si redscﬂlmlgnaltbss-mlxw tylafrétueily Whmhfieahssmfdfewmd&aédpﬁomf t he
desired 30 reception S|9nal by mul tiplying the desired reception signal
with an 8ge3landthe OSS—H/ M-L. The oscillator signal

OSS-H -M-L is gen t & {@ﬁ% ar‘i)ﬁg E% and
the oscillator res%%&’%rhéu %ﬁ\?\% %u%edterm es ﬁ v

f requencpassfbanﬂseof)ﬂeuhpmttﬁtersmﬂlfﬁl MZJSSahd thd band-paise filterx dRreferably,dthe pass a an
i nternmedj a

uency anplifiaer the ernedi ate frequency
i gnal #@ds should encompabs e HesfeR mpceplon Sggh I5 10t the ASHIPR JERBEPR S(ERAL Py |
contkr ol s;¢ gg%] s httctuatel anch.
Thgujphasles H‘%S‘?@ésﬂ er |s masy not -fh&eMC)(')nventagegngf ?Ir‘r)g]\réﬁg% tﬁg t uni ng
vol t age p&ssrbahdmshmhbemomnpass:ﬂntdlfﬁredea af th€oscilidtor isignal frequency and the
TV-IF. In FM-mode, the pass bands should be centred at the difference of the oscillator

signal frequency and the FM-IF. The position of the pass bands with respect to the

frequency of the oscillation signal, while tuning over the reception bands, is hereinafter

20 referred to as tracking.

~ The phase-lock circuit PLL also provides a mode switch signal TV/FM. In

the low-band branch, the mode switch signal TV/FM is used to switch the oscillator
resonant circuit ORC-L. The oscillator signal OSS-L is switched to a higher frequency in
TV mode than in FM-mode, for a given value of the tuning voltage Vtun. Respective

25 pass-bands of the input filter RFI-L and the band-pass filter BPF-L, remain substantially
constant for a given value of the tuning voltage Vtun. Thus, the frequency offset between
the input filter RFI-L and the band-pass filter BPF-L, on the one hand, and the oscillator
signal OSS-L, on the other hand, is switched. The frequency offset preferably switched to
the TV-IF in TV-mode and to the FM-IF in FM-mode.

30 In addition, the mode control signal TV/FM preferably switches the
pass-bandwidth of the band-pass filter BPF-L in the low-band branch. In TV-mode, the
pass band of the band-pass filter BPF-L is preferably relatively wide, for example 10



oscillator signal OSS-H -M-L received via an oscillator signal anplifier

CSSA. The tuning voltage Vtun is applied to the oscillator resonance
circuit ORGH-M-L. In TV- node, the oscillator signal OSS-L in the
| ow band-branch, is set to a frequency which is the sum of the

desired receptlon signal and the TV-1F§38,9 MHz). In FMnode, the 10
oscillator signal OSS-L is set to a frequency which is the sumof the

desi r ed MHzepthereas in FM-modedhe:passrhand s preferably (relativelyinayrow, for example 1

I n each nch, the tuning voltage Vtun is also used to vary the respective
pass ba of the input filter RFI-H -M-L and the band-pass filter.
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const antwhich carrgspead to shepriorr ant «Rﬁnmpgt mmteage the followingian imeageftrapquency
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ot her hadfdmmemsm élbments Afeidenticil eo eafefehte eirgw bﬁ&@:rred@budmgndaim irothe
the TV-1F in TV-npde and to the FMIF i n FM node. I n

adé t | orFlgmeofrHaeﬁ 6035(1 w6 \yhlgh shows/the\prigreart ﬂ‘é{bRF lgmtt%mﬁ t he
P oanchn ! of hchRGHsPGER hdplbio Shnbie & WEAINGRSA g0l
rel ati veleption dﬁmplﬁms femamkcﬂ'mig)dlodes D1, D2, D3 and D4 respecuvely In FM-mode
6 o PTG MRSLERS ] LTS LA PaS hand < BLELSSPELY Hrhatiote Y
non-conducting. In TV-mode, the switching diodes D1 and D3 are conducting, while the
20 switching diodes D2 and D4 are non-conducting. The four switching diodes D1, D2, D3
and D4, may be controlled by the mode control signal TV/FM, present in the Fig. 1
tuner, in a common manner. However, in some applications it may be preferable to
control the switch SWIN independently from the mode, TV or FM, in which the tuner

operates. Accordingly, in those applications a separate control signal will be used for
25 controlling the switch SWIN. .

In the Fig. 2 input section, in TV-mode, the switching diode D1 effectively
short-circuits the input FMIN to which FM-radio signals are applied. This promotes the
reception quality of high-band TV signals in particular, which can be explained as follows.

The source connected to the input FMIN may not have a well-defined

30 impedance. For example, it is very well possible that a user just connects a piece of wire,
as this often will be sufficient to receive local FM-radio stations with sufficient quality.

The impedance of such a wire-antenna is quite undefined and, moreover, the impedance



MHz . Fig. 2 shows, in a circuit diagramform an

exarrpl e of a switchable input ' section for conveying signals at the
inputs TVIN and FM N to the | owband, 5 medi um band and hi gh- band
branches in the Fig. 1 tuner. It should be noted that the switch
SWN shown in Fig. 1 is rather a functi dal representation of the Fig. 2

I nput section, than an electrical equivalent. The Fig. 2 input
section mgly vy YoRsidethlgover the TV eim g® fifonfi8 qo 855 IMHe sipproximmatelyy for
sui tably rout| ng hi gh-band, m d-ban | ow- band TV signals from

t he i npudf theiinpy is éﬂeﬁ}&ﬁ@wmlm@k@ﬂ fro the TV-RF input circuit, thipanay g. 2

| nput se | r LB o file'ifi T\Vﬂi S
descri be%ﬁ%?%?%%?%o@ag y ret Eeorenc ere| n. Itheements in
Fig. 2 mlevmt\ﬂfpmtﬁlmma}p/@nﬁ.no the prior art TV-RF input circuit are the
foll owi ng: an inage trap %éan es Ll L2, and L3, and a

capacitor C. In Fi ¢gn EV-mode, ther sl R4 provide IS%JFB?‘&rﬁﬂ‘W‘(?ﬁed
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the invention, t
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non- conduct’i n In TV-node, the swtchin D1 and are conducti ng,
whi 1@ t hanps filter sEepecially ghej hxxdtémmzr\émznm mar)ebmffeqte;hmdnt sense.THee above

Cont rol " SETC POPRR 1 solvbd by, ffepudt ot irdiing o b MR n Yimies

manner . - However, irInStﬁéTFlgﬂ inipuBiiecaos, the xm&elslifr@\flﬂé@tﬂsehlfeﬁdy mentioned,
contr ol the switch SWN i ndependently fromthe mode, TV or FM in V\/m ch the

tuner by the swijehiagsiodeaddand B, whichharerin aecbaglrip-baek cenfigumtionp This

P the FegBiBiat Yestord Bisp BRGmOMR e recepio ity of Wieh Bend Wehdth, whicH ﬁaechﬁ vely
shot3 - ci rex laimdtdsefollﬁwt InFpradtidep thehpariisifid/capaditanceiafiithé Hsokition ifthé Bput Thi s

pronotes t receptjon quality of high-band TV signals in
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W r e-ant UGty RAVREMAENENd, noreover, the inpedance
20 The Fig. 2 input section comprises a resistance R2 in series with the

switching diode D3. Depending on the state of the switching diode D3, the resistance R2
does or does not affect the characteristics of the input filter RFI-L, which is shown in
detail. The input filter RFI-L is basically a parallel resonance circuit, which includes an
inductance L4. In FM-mode, the switching diode D3 is non-conducting, such that the

25 resistance R2 is effectively isolated from the parallel resonance circuit, which has a
relatively high quality factor. In TV-mode, however, the switching diode D3 conducts and
the resistance R2 effectively reduces the quality factor of the parallel resonance circuit in
the input filter RFI-L. This produces the advantageous effect that, in FM-mode, the
bandwidth of the input filter RFI-L is narrower than in TV-mode.

30 In the Fig. 2 input section, the input FMIN is coupled to switching diodes
D1 and D4 via an FM input filter. The FM input filter is formed by two inductances L5
and L6 and a capacitance C1. Elements in Fig. 2 which have no reference signs, are used
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7 may vary considerably over the TV frequency range from 48 to 855
MHz approximately. If the input FM N is not sufficiently isolated
fromthe TV-RF input circuit, this my af fect the power matching
bet ween the source connected to the input TVIN and the rel evant
input filter RFI-H-M-L. 5 8 In TV-node, the switching
di odes D2 and D4 provide isolation. However, i n TV-node the

swi t chi rfgr suitabtys c@iipling A O4andfos DE signals, bs a skilled wbrkenvwilpimmediaiety

capaci tances. a result, the.isolation becqne aker and. weaker with
i ncr easifEPEMZE: O“F"r%‘ﬁﬁ'i‘hc‘??setﬂﬁlgﬁ'&'ﬁ RgeHRot tP?H‘ @gggﬁ)&‘&“ﬁg Se- ant enna
connect ificitign. | nput FM N, it may happen that an insufficient

amount of TV signal power is transferred to the relevant 10  input
filter. Especi al | yFighd showh, inamdirquit diagram forma\a prefesredopetsestion fot sense.

The. above . . cri.bed I ' d ef.f ectjvel

Shed £ nyring, SiERRR o C e Rl Ry T e FRARL &' t0low 0a58] Inbltuth-band ang |\

Fig. 2 ixiphtbandbianciibs ihfthe FiQllatunen Liike BieOFigd @dnpitsseations ahy Fige '8 inpaed,

by the swg%?hi ng di odes DZ_Fggr}ld D4, whi ch.ar_egdi n % ba.ck-nt%o- ba(i:% 1

confi gurscHiomis based on the priosery TV-BFamputeeirquitedeseribedindisited, 8SAT6ecept i on

quality I ghs ' S ' C . | ai ne fgl. . In

practi cei,%wgké&p gfg@f%g% g’ﬁ%c?%ﬁgmo e ﬁfgtglealf“l%é%ogf H} ﬁ'g q?iﬁp‘ljj)tlﬁlg'}e/S

FM N naysetton)) lowrband TV Bipgnalsrat the inpat TVINré rcuted) cuithedowebant brarchninect i on
a parasitic _resonan{ circuit which causes poor

for _example, . .

mad@hi ngﬁf)lffsgenhmamrgﬂ%@l ther Big; 2iipput section. dn the-Figa Sciaput setien, Jepriand; e

par asi t igyr LS : fil ] : ioR Mg N
sati sf ac’tP‘o,r'f/‘g< power a%?%f%@@%%ﬁ%ﬂ&?#{@@ﬂ& mﬁtmﬁgkglg; l%ﬂllen%l ? section
conpri selrapch.esi stance R2 in series with the swi t chi ng di ode D3.

De di th f th | | ' vq b I gt R2
copena g on (e S of ule Soblenlam b e e Ls Lo5] SA0SF M
whi ch i S1o%06MA TV signals are ré@ed] Is-shoWR ih e, Thé ifput Miter 'Ré’ISL B ﬁ%?'a‘ﬁl ﬁ

paral l el resonance Circuit, whi chs I ncl udes an I nduct anc .
FMLfrode, intihetannei B ha rvgridippdied©CHvar and -accapacitaneer §Hpad ¢ whichagonstityteos

resi st ance is effectively..isqgl.ated fr the parallel.resonangse.circuit,
Wb e haSaTalie desonShds’ k" A siphel i nérafil felinaREl Sirduit s SRR Fislh L )
the swi t gfied arighgehrentdf af ifdirtaca LHap and a capdtitafic@sCHA) CRheRANS dfetiei vel y

reduces the quality factor of the parallel resonance circuit in t he

iﬂput f i induetange LK inthe ];ylppt ltec REI f@oam/bﬁslégb&@réuniegﬁhqmleli n FM node,
i De i ' Lok i J i
TV rode, Tesgpane Sttt th the g oblf Corsbdleffy, Y itnpbdard@of WELH e 0 )y

| s 200up| RAV-bandSivirtlatively stiallded may, by wapef apstokination, B8 sk ds D sfiorf-tirégt -

The FMinput filter is fornmed by two inductances L5 and L6 and a
capaci t aifctbedaw-bandnents in Fig. 2 which have no reference signs, are used

The Fig. 3 input section comprises three switching diodes D1A, D2A and
D3A, instead of four as in the Fig. 2 input section. When switching diode D1A is
conducting, one end of the parallel resonance circuit in the input filter RFI-H is
25 effectively coupled to ground. However, when the switching diode D1A is
non-conducting, a low-band TV signal may be transferred via the input filter RFI-H to the
input
filter RFI-L. For such a transfer, switching diode D2A should be in a conductive state.
Switching diode D3A provides, when switched to a non-conductive state, a satisfactory
30 isolation of the input FMIN from the TV-RF circuit. A switching diode for effectively
short-circuiting the input FMIN, like the switching diode D1 in Fig. 2, is not present in
the Fig. 3 input section.
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8 for suitably coupling AC and/or DC signals, as a skilled worker
will imediately recogni ze. Consequently, those elenents need not to
be further discussed in this speci fication.

Fi.g. 3 shows, in a circuit diagramform a preferred input section for 5
conveying signals at the inputs TVIN anil FM N to the | ow band, medi um band
and hi gh- band branches in the Fig. 1 tuner. Like the Fig. 2 input
section, the Fi g. The Figit3 input sectio® can be putinbfene dwitching statesi dV-tow, TV~ RF

TS LA i e b e ey

secti on, thh%’l&{%.éﬂ@acg_\(%ﬁﬁefﬂﬁ’eé svitchin® didties indivdbh1Ry. 9n 'thé/ itk 1 Oa DhiRdiceias band

branch in a i fferent manner than in the Fig. 2 input section. In the
Fig. 3 ithputhegelevamsrswitchingtdiode is in a nonreonduetig stater andap gl indigates thatdt isdput
filger REl-L: V] input filter RFI-H in the high-band branch.

In Fig. %@@&h‘?ﬁ%ﬁfi lter RFI-H in the high-band branch, through which

| ow-band TV signals arejrouted_.is sho in detail. Thejinput filter RA -L
conprises an 15 I ndugt ance mA a vamcap diBé48 cHvar|and aQi‘baci tance
CHpad, wht-eh—eoRstt+ttteia —-esofeh ' t—t '

—-esoheRee—eHEt-t—A—SHgrat—Hn
the parallel M&swance ¢ off vid a seri e
arrange | |

-y A |

parart

ircuit i0s tappe

~the imiqpf&?‘uce LH in theg nput fiflter RFH-H should be suptable fpr
tuning the paralle resonance cifcuit in the high-band.
Consequent |y, | npedgnce of tlhe LH i the 200 | ow-band is telatively
smal | and may, 'D g y of| approxi‘mati on, |be seen“as a short-circuit
i n the | owamd: The Frg. 3 Tpul_Sectiom conpriges
t hil@e swit chi ngfMi odes 1A, D2Aland D3AQ instea§l of fout as in the
Fig. 2 IW@%% DLA-s —-oRduc 4R e
end of the parallel resonance circuit ® the input filter RFI-His 25

ef f ecti Ve Rigt 3 Ra&flof theOhfie Gitchitiedi6des DARNDRACarVDBANeBEvEN afithdRidudls

non-conducting, a |l owband TV signal may be transferred via the input
filter RemntzoliignehS(D1A), SO2ANsnd SO3A), resectivaly. Fw controtignslicmay

t ransfer i_t,chi L.od e.in: uct j A . ..
S t ohi Pl Rsktafip Sk the Hole Sockcitlic PIot i & bhaEahlidy Tosig cireuit,,
satlissft achér show. I solation of the input FM N fromthe TV-RF circuit. A

swi tching diode for effectively e . . )
' the TV high-band switching state, any undefined impedance at the input

FMIN, is very well electrically isolated from the high-band branch. This is, because all
the three switching diodes D1A, D2A and D3A effectively contribute to that isolation. In
the TV high-band switching state, switching diodes D2A and D3A are non-conducting and
20 the switching diode D1A is conducting. In the FM switching state, the switching diodes
D3A is conducting for conveying an FM-radio signal at the input FMIN to the low-band
branch. The switching diode D1A and the switching diode D2A is non-conducting to
electrically isolate the input TVIN from the low-band branch.
In the Fig. 3 input section, an inductance L1A is coupled in series with the
25  resistor R2, whose function was already explained with reference to Fig. 2. The
inductance L1A tunes the input filter RFI-L differently in TV-mode and in FM-mode.
Referring to the Fig. 1 tuner, the difference in tuning may advantageously be used to
compensate for any de-tuning of the band-pass filter BPF-L, as a result of pass-band
switching of this filter. With an appropriate value of the inductance L1A, the pass-bands
30  of the input filter RFI-L and the band-pass filter BPF-L are substantially matched.



s‘hort-circuiting the input FMN, like the switching diode D1 in Fig. 2, is

not present -in the Fig. 3 input section.

9. The Fig. 3 input section can be put in four
switching states: TV-low, TV- md, TV-high and FM Table 1 bel ow
lists the relation between the sw tchingigtate and the state of each

of the three switching diodes individually. In the table 1, a O indicates
that the rel evant Smaﬁéuwﬁl#igo@anmehlhav@naeerefaeéufghsvaesisad for fafteb1g 1

indicates that it isin b conductive state,

D1A coupling AC andfoz DC s1gnals, as a skilled workerawill immediately recogrize.| ow

8 : Consequently, th%se elements need not to be funger discussed in this spec%c{ﬁ éh

1 Flg 5 shows an example of a mulﬁ-média apparatus comprisin}/the Fig. 1

Tabl § 1. tuner TUNThe Elg 3 tuaer FURY l&lnwlelmré@i anan add0g @rdBEAQwhichp A and
D3A recei && oﬁ[f:ﬁiét conP hus%g u}to aﬁ%td-dﬂ card $0iler %{(ﬁ}%} aheslﬁ'lgﬁﬁ}neﬁﬁd S(D3A)

respectiv rexanple, from-
t he phaseaialszﬁktuslApmlfrdaLmeVF@ a tbmdrmtﬂmadagoﬂ egrddncludesu TV, IFlsignal not
shown. In the TV high-band switching state @é‘_

undef i ned Proggesingeiscuwry (INGFCrang FM IF s1gn I\Rfﬂpesﬁﬁg \PHF?l%‘gm edheilatter) y

| sol at ed t hr ee

ot t oh ng A i K ARRreRIE rouhéy tgnal TS HAOAGEN by the Fig, g [{ 50
In 10 TUN vid/am I isplittingl filter TESK.DhesFigt d, tunamTUNi nlgpmsplahng)ﬁkeaE)SA

are non-congduct | nd 20 t.he swi.tchj DIA is c. In the
BV swi t o ARG e Ko Pinal anpeesting, rotrg cbvIEC are Howsed .2 sGRHed el o

conveyi ng sie Fithé alEiRed nha bkl SNIBSwith B! atbidniéntindd BartsCiaP2isuch, be

manufactured and sold to add-on card manufacturers.

The Fig. 5 multi-media apparatus includes a user interface UIF, a control

15 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
program number on a key-board which is part of the user-interface UIF. The control unit
CCU effectively controls the add-on card PCAO, such that the Fig. 1 tuner TUN selects
the desired reception signal. For example, the control unit CCU provides instructions

20  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
Fig. 1 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.

25 The sound and/or video information is provided to the user via the sound reproduction
unit SRU and the picture display device PDD, respectively.

Evidently, the invention may be implemented differently from the examples
described above. To that respect, any reference signs in a claim cannot be construed as
limiting the claim concerned. To indicate that the scope of the invention claimed is well

30 beyond the examples described above, some final remarks are made.
' It should be noted that the invention is not limited to combined TV and

FM-radio reception.



branch. The swi tching di ode D1A and the switching diode D2A is

non- conducting to electrically isolate the input TVIN fromthe
low band branch. In the Fig. 3 input section, an
i nductance L1A is coupled in series with the 25 resistor R2, whose

function was already explained with ref dkence to Fig. 2. The
i nductance L1A tunes the input filter RFI-L differently in TV-node and in

FM node. Reflbshauidybe goted dhatithe inventionois nat dienitads todwerditferent types 0§ nay
advant ag . ed to conpensate for any de-tuning of the

band- pasg%?#%érgﬁg@g‘-L, as a result of pass-band switching of this
filter. Wt h an ap(it shouldibe notel ubatcthe irventioriscion Ningitdd1t8, twiohiaputs ssuchaizds 30
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add-on cart PCAOis plu into an add-on card hol der HCOL of
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nal roce SI ng circuitry TVIFC and FM I F

|
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Che i nter nedi at e f ITE ShOAIE Ye hb@Aahat! tE§uWeﬁﬂbrdﬁdn&mtﬁ1}E& foi fle ude bPBERE-§V
TUN via an I F splitting filter |IFSF. The Fig. 1 tuner TUN, the IF splitting
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appgy atus,. i ncl ydes g _user, I nt erface U F, a control uni t CCU,

pi cture @ispensed with, The pyitghi fgg@dﬁ@*@ﬁ)’@&d@h‘éﬂﬁl Qmatcamuor,pfoummgle; ects

t he desi red reception signal via the user interface U F. For exanple, he

may enter a program nunber on a key-board which is part of the
user-interface U F. The control unit CCU effectively controls the
add-on card PCAO, such that the Fig. 1 tuner TUN sel ects the desired

reception signal. For exanple, the control unit CCU provides instructions



20" -which aré stored in a nmenory, not shown, relating to the frequency of
the desired ThisSheetﬁemﬁﬁRaphceéi gnal and the type of signal: FMor TV. These
s nstructions ar tik}| t he Fig. 1 tuner TUN in the formof the
tuner control %“W\mumdd-on card PCAO provi des sound and/ or
vi deo i nformat i ‘g xanpl e, obtained fromthe desi g reception
signal, which information may be furtheyp processed in @ 0{:“({(0 uni t CCU.
25 The sound and/or video information is provided to the user via the
sound re%[giq_g:ct i on -~ unit . SRU and the picture display device PDD,
respecti V. Evi dent |y, theg—w

i npl enent ed di fferentlyl[w mmmnﬂmlnf EHISr SHERT HAg\gEEN o T hat
respect, any reference $¥ cannot be konst rEpda

limting the cl aimconcerned. To ' ndi cdte that the sTope—of—the—inudnt i on

claimed is well 30 beyond t he exanpl es descri bed above, sone final

remar ks are nade. It should be noted that the
invention is not limted to conbined TV and FM radi o reception.

It shoul d be noted,t . [ | ' L.t e | fferent.types
of ? recepti oﬁk @?X&PE@ r@&ﬁ%é?ﬂst’ @p@g}‘ réceﬁ'ﬁén gﬁ*‘@ﬁéﬁ?&%&“’ﬁﬁ%@ t hat

t he invefac'egﬁoﬂ signd§, the rededvbr cOmprigingnput s, such as the inputs TVIN
and FMN. If so desired, nore inputs can be used. 5 |t

shoul d be noted than inpwé sectipar VAN, FMBN SWIN) farreceiving|a receptinnsignal;
applications. The | t 39‘?‘"' d; Ri?d(]*E . hSing a
receiver, such as a'tifie? CTW):%%( |ve£ri!i§§’alr# eo?t?g?éﬁe r CS?'%".&’M
|t $houl thtérenedizite frefptaricy tsipmal (F8ti on is not linmted to a 3 band tuner
concept, as shown in Fig. 1. The_invention may, in principle, be plied in
any tuner 10 coﬂggﬁki?’m?aml@ﬂ%%ﬂé Hyﬁ?ﬁfﬂflﬁr%@n&ﬂﬁ% . &
1t shoul lgﬂed“ st he ' | | Ak Recki qﬁeﬁF- TV
i nput ci ?c(): I't fab; esc%?'ge@ﬁﬂr?%&kﬁ%hgg? %iggal arsy iher %éléfd fist _
shoul d bef reseptibn sigoalsgoand or | ess swit chi ng di odes can be used. For
exanple, in the Fig. 2 input section, any .one of the switchin ' D2
and D4 may be 15 QWéﬁEeé@e%F{erﬁwgchPémrﬂ@sﬂ%memﬂ& (g-bﬁ%gzl aced
by 18 capasipl&d to procesd’s@iiinfermediate frequency signal (IFS) when receiving said second

type of reception signals,

characterized in that said input section (TVIN, FMIN, SWIN) comprises a plurality of

inputs (TVIN, FMIN) to which the reception signal may be applied.

15 2. A receiver as claimed in Claim 1, characterized in that said input section
(TVIN, FMIN, SWIN) comprises a switch (SWIN) for effectively decoupling at least one
of said plurality of inputs from the tuner (TUN).

3. A receiver as claimed in Claim 2, characterized in that said tuner (TUN) is

20 of the multi-band type for processing the reception sigﬁal in one of a plurality of branches
(RFI-L .., RFI-M .., RFI-H ..) depending on the frequency of the reception signal, and
in that said switch (SWIN) is coupled to an input of one (RFI-L ..) of said plurality of
branches. '

25 4. A tuner for receiving first type of reception signals and second type of
reception signals, the tuner comprising:

an input section (TVIN, FMIN, SWIN) for receiving a reception signal;



12 d ai ns: 1. A receiver iB@Q/E@ 3[)
. reception signals of a first and a second type, the rising:
“an input section (TVIN, FM N, SWN) for receiving peceptign signals;

a tuner - (TUN) for providing, in response to the r (RE&MQEME ng_I 5

I nternmedi ate frequency signals (IFS); 12

I nternmedi ate frequency signal processing arrangengn ﬁTVgEg§ pled to
process said internediate frequency signals (IFS)|whe § dsﬂb aj d
first-type reception signals; and a_second

I nt er medi at frequency si gnal pr.ocessing arrangengnt (FM FC) 10 coy
process sai ernedi ate frequency signals (IFS) -\ gi
second-type reception signal's, characterized in
that said input section (TVIN, FM N, SWN) conprises a plurality of

i nputs (TVIN, FMN) to which the reception signals my be applied, and a

switch (SWN) for effectively decoupling at | east one of said plurality
of inputs fromthe tuner (TUN). 15 2. A receiver as
claimed in Gaim1l, characterized in that said tuner (TUN) is of the

nul ti-band {ype for pr Oﬁ%&iﬁgf&h@cef\%&léédpﬁéh SERRAIS first 2008 s€ondirypt,Undl i ty
of branches (RFI - dependi ng on the frequency of

the recepti Eﬁe‘g?fdﬁlap%s‘ﬁ%nd in that
an input section (TVIN, FMIN, SWIN) for receiving reception signals;

a tuner (TUN) for providing, in response to the reception signals,
5 intermediate frequency signals (IFS);

a first intermediate frequency signal processing arrangement (TVIFC)
coupled to process said intermediate frequency signals (IFS) when receiving said first-type
reception signals; and

a second intermediate frequency signal processing arrangement (FMIFC)

10 coupled to process said intermediate frequency signals (IFS) when receiving said second-type
reception signals,

characterized in that said input section (TVIN, FMIN, SWIN) comprises a
plurality of inputs (TVIN, FMIN) to which the reception signals may be applied, and a switch
(SWIN) for effectively decoupling at least one of said plurality of inputs from the tuner (TUN).

15 _
2. A receiver as claimed in Claim 1, characterized in that said tuner (TUN) is
of the multi-band type for processing the reception signals in one of a plurality of branches
(RFI-L .., RFI-M .., RFI-H ..) depending on the frequency of the reception signals, and in that
said switch (SWIN) is coupled to an input of one (RFI-L ..) of said plurality of branches.

20
3. A tuner for receiving reception signals of a first and a second type, the
tuner comprising:

an input section (TVIN, FMIN, SWIN) for receiving reception signals; and

a mixer-osciilator arrangement (MOIC) for providing, in response to the

25 reception signals, an intermediate frequency signal (IFS),

characterized in that said input section (TVIN, FMIN, SWIN) comprises a
plurality of inputs (TVIN, FMIN) to which the reception signals may be applied, and a switch
(SWIN) for effectively decoupling at least one of said plurality of inputs from the tuner (TUN).
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and
the 25

characterized in that said i nput section (TVIN, FM N SWN) conprises a
pl uralitandof inputs (TVIN, FMN) to which the reception signals may be

applied, and a switch WN) for effe |y deco
said plurali ty of ?‘HB&?’EO#&BW@P@“S?IH@} %1' PfOVl(%B

A mul ti nggdig %}Wtﬁxsléﬁéiﬂﬂﬁia% f8quency signal (IFS),

clained in C1a

a control

| i ng_ at

| east

, In"response %o the

one of

a receiver as

unit (CCU) for

cont r ol | ¢hatpctexized rim ¢hit \said inpuat section(ICIN; SFMENd SWANG compnis¢ssa plurality of
5 inputs (TVIN, FMIN) to which the reception signal may be applied.

5. 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

10 signals.
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