
WO 96/20561
PCT/IB95/01119 1 Combined TV/FM receiver. The invention relates to an
arrangement for receiving both TV and FM broadcast signals. Such an
arrangement may be incorporated in a multi-media apparatus, to enhance the
functionality of the apparatus with TV and FM broadcast reception. The
multi- media apparatus may be in the form of a personal computer (PC)
having slots in which 5  special function boards are plugged in. The
arrangement may be housed on one of these special function boards.
Accordingly, the PC can access information transmitted by FM radio and TV
stations. A typical TV receiver comprises a TV tuner coupled to a TV
detection 10  section via an intermediate frequency (IF) section. The TV
tuner provides a TV IF carrier in response to a received TV broadcast
signal. The TV detection section derives both picture and sound information
from the TV IF carrier. In many TV standards, the modulation of the TV IF
carrier is a composite comprising a TV sound carrier which is frequency
modulated (FM). 15                  Basically, there are two schemes for
deriving  sound information from the TV IF carrier. A first scheme uses a
common TV IF detector for deriving both sound and picture information. A TV
sound channel, which comprises an FM demodulator, is coupled to the common
TV IF detector. The TV sound channel derives baseband audio from the TV
sound carrier provided by the common TV IF detector. The first scheme is
often 20  referred to as inter-carrier sound demodulation (ICS). A second
scheme uses two separate TV IF detectors for deriving sound and picture
information, respectively. In this scheme, the TV sound channel is, of
course, coupled to TV IF detector which derives the TV sound carrier from
the TV IF carrier. The second scheme is often referred to as quasi split
sound (QSS). 25                  US-A 5,144,439 describes an arrangement
for receiving both TV and FM broadcast signals. In the known arrangement,
the FM broadcast reception is of the double conversion type. An additional
filter-multiplier-oscillator combination is coupled between the TV tuner
and the TV sound channel. For FM broadcast reception, the TV tuner performs
a first frequency conversion and a second frequency conversion is effected
in the additional    
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2 filter-multiplier-oscillator combination. A drawback of the known
arrangement is that an appreciable amount of circuitry needs to be added to
standard television receiver circuitry to make it suitable for FM
reception. An object of the invention is, inter alia, to provide an
arrangement for receiving both TV and FM broadcast signals of relatively
simple structure. Such an arrangement is defined in Claim 1. A second
aspect of the invention defines a multi-media apparatus comprising such an
arrangement. An advantageous embodiment is defined in the 10 dependent
Claim. In the invention, a phase lock-loop (PLL), which is used for
synchronous detection of the TV IF carrier, is de-activateable. The PLL
includes an oscillator coupled to a multiplier which functions as the TV IF
detector that is coupled to the TV sound channel. When TV reception is
required, the PLL is active and synch s the oscillator with the 15  TV IF
carrier to be demodulatd. When FM broadcast reception is desired, the PLL
is de-activated to make the oscillator effectively free-running. For
example, in the invention, addition of a switch for de-activating the PLL,
mas the TV IF detector suitable to effect the second frequency conversion
for FM broadcast reception. This in contrast to the prior art arrangement
which requires a full 20 filter-mixer-oscillator combination to effect the
same. Advantageously, the TV IF detector is incorporated in a TV detection
section according to the QSS scheme. In the QSS scheme, the TV IF detector
for sound demodulation may be coupled to the TV tuner via a relatively
narrow-band filter. Narrow-band means that the filter bandwidth is
substantially lower than the bandwidth of the 25  TV IF carrier, which is
approximately 6 MHz. In FM broadcast reception, the narrow-band filter
attenuates strong signals which are frequency adjacent to the desired FM
broadcast signal. Accordingly, an overdrive of the TV IF detector, which
effects the second frequency conversion in FM broadcast reception, is
prevented. These and other aspects of the invention will be apparent from
and 30 elucidated with reference to the embodiment described hereinafter
and shown in the single Figure. The Figure shows, in a block diagram form,
an embodiment of a receiver in accordance with the subject invention. 
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3 The arrangement shown in the Figure comprises three main functional
parts: a TV tuner TUN, an IF section IFS and a TV detection section TVD
having an input VIF and an input SIF. 5                  In the case of TV
reception, the TV tuner TUN frequency converts a TV signal in the VHF or
UHF band which is present at input INP. The frequency converted TV signal
passes the IF section IFS, which splits this signal up into two IF signals
at inputs VIF and SIF, respectively. The IF signal at the input VIF
comprises the TV IF carrier with video modulation components. The IF signal
at the input SIF comprises TV sound modulation 10  components of the TV IF
carrier. In the TV detector section TVD, multipliers MP1 and MP2
synchronously detect the IF signals at inputs VW and SIF, respectively. As
a result, the multiplier MP1 provides a demodulated video signal VID. The
multiplier MP2 mainly provides a TV sound carrier which is supplied to a TV
sound channel. The TV sound channel comprises a filter 15  CFS and an FM
demodulator   FMD which provides a TV sound signal AUD. The TV sound signal
AUD can further be amplified and supplied to a loudspeaker (not shown). The
TV detection section incorporates a phase-lock loop PLL for synchronous
detection. The phase-lock loop PLL is de-activateable by means of a switch
SW included therein. For TV reception, the switch SW is in a state opposite
to the state shown in 20  the Figure, such that the phase-lock loop is
active. Accordingly, a controllable oscillator VCO receives a
synchronisation  error signal from a synchronisation detector FPD. The
controllable oscillator VCO provides an IF detection carrier which is
supplied to multipliers MP1 and MP2. In the case of FM broadcast reception,
the arrangement operates 25  differently. The tuner TUN frequency converts
an FM broadcast signal, which is present at input INP, within the pass band
of the IF section IFS. In the TV detector section TVD, the multiplier MP2
frequency converts the FM broadcast signal for a second time to
approximately the centre frequency of the filter CFS. To that end, the
switch SW in the phase-lock loop PLL is in a state as shown in the Figure,
such that the phase-lock loop PLL 30  is not active. Accordingly, the
controllable oscillator VCO is effectively free-running and 



provides a mixing carrier to the multiplier MP2. The frequency of mixing
carrier can be adjusted by a DC voltage Vadj which is supplied to the
controllable oscillator VCO. In such a way, it is possible to fit the twice
frequency converted FM broadcast signal suitably in the pass band of the
filter CFS.    WO 96/20561
PCT/IB95/01119 4 The TV detector section TVD further comprises circuitry
for gain and frequency control. Controllable amplifiers AM1 and AM2 are
coupled between the inputs VIF and SIP and the multipliers MP1 and MP2,
respectively. Gain control circuits GC1 and GC2 derive gain control signals
for the controllable amplifiers AM1 and AM from the 5 output signals of
multipliers MP1 and MP2, respectively. In addition, the gain control
circuits GC1 and GC2 derive gain control voltages Vgc1 and Vgc2,
respectively, which can be supplied to the TV tuner TUN. The FM detector
FMD provides a voltage AFT which depends on the frequency of the signal
which is emodulated in this arrangement The TV tuner TUN comprises an input
filter RFF, an input amplifier 10  RFA, a mixer RFM and a local oscillator
LOC. The input filter RFF is controlled by a control signal TRC in
accordance with the reception mode of the arrangement: TV or FM. The input
filter RFF comprises an FM band-stop filter, not shown, which is operative
in the TV reception mode. In the FM reception mode this band-stop filter is
de-activated. In the TV reception mode, the amplifier RFA is controlled in
accordance with the gain control voltage 15  Vgc1. In the FM reception
mode, however, the amplifier RFA is controlled in accordanc with the gain
control voltage Vgc2. Further, in the FM reception mode, the frequency of
the local oscillator LOC is adjusted by means of the voltage AFT. The
voltage AFT is not used for that purpose in TV reception mode. It should be
noted that in the embodiment shown in the Figure, the TV IF 20 section IFS
is used for both TV and FM broadcast reception. This may seem unwise since
the characteristics of the TV IF section IFS, in particular the bandwidth,
are not very suited for FM broadcast reception. However, in practice it
proved that the FM broadcast reception was satisfactory for an appreciable
amount of applications, notably in multi-media applications. In many
applications the environmental noise, for example the noise produced 25  by
the fan of a multi-media apparatus, masks a low to medium fidelity audio
quality. 



Furthermore, in many applications, the FM reception signals will descend
from a cable network. Generally, the signal levels in cable networks are
equalized such that strong signals adjacent to the desired FM broadcast
signal are absent. Then, the relatively poor selectivity for FM broadcast
reception in the TV-IF section IFS does not seriously degrade the FM 30
reception quality. While a single embodiment was shown and described by way
of example, a person skilled in the art may conceive many other alternative
embodiments within the scope of the invention claimed. To that respect, any
reference signs used in a Claim, cannot be construed as limiting the Claim
concerned.    WO 96/20561
PCT/IB95/01119 5 It should be noted that, although the  embodiment shown in
the Figure is based on the QSS scheme, the invention can equally well be
applied in an arrangement based on the ICS scheme, mentioned in the
introductory portion of this specification. It should further be noted that
the second  intermediate frequency for FM 5 reception, does not have to be
equal to the TV sound carrier frequency, which is about 5 MHz. For example,
the second intermediate  frequency may be 10,7 MHz, such that standard FM
broadcast IF filters can be used. Such filters do not affect the sound
quality as much as standard TV sound filter do, notably in the case of FM
stereo  broadcast reception. Referring to the Figure, a standard FM
broadcast IF filter may be coupled in parallel to the filter CFS. 10 Of
course, the frequency of the controllable oscillator VCO should be such,
that the twice frequency converted FM broadcast signal falls within the
pass band of the standard FM broadcast filter. This can be achieved by
suitably setting the DC voltage Vadj. It should further be noted that in
the FM reception mode, there are basically two alternative frequencies at
which controllable oscillator VCO, shown in the 15  Figure, may oscillate.
The first alternative frequency is apprimately the sum of the first and the
second intermediate  frequency for FM reception. The second alternative
frequency is approximately the difference between the first and the seco
intermediate frequency for FM reception. The second alternative frequency
may provide a clearly better FM reception than the first alternative
frequency, or vice versa. The reason for this, is that the image frequency
20  band, associated to the second frequency conversion, is different for
the two alternative 



frequencies. It should further be noted that the controllable oscillator
VCO may use any type of resonant circuit, including a crystal or a ceramic
element, to determine the oscillation frequency. Furthermore, a frequency
control circuit may be used to keep the 25  oscillation frequency within
certain limits. The term free-running in this specification, is to be
interpreted as not being directly synchronised with the TV IF carrier. It
should finally be noted that the TV detection section TVD can be
implemented as an integrated circuit. Such an integrated circuit may, for
example, be based on a TV IF integrated circuit of the type "TDA 9808" of
Philips Semiconductors.    WO 96/20561
PCT/IB95/01119 6 Claims. 1.             An arrangement for receiving boh TV
and FM broadcast signals, the arrangement comprising a TV tuner (TUN) for a
first frequency conversion of an FM broadcast signal, and a combination of
a mixer (MP2) and an oscillator (VCO) for a second frequency conversion of
the FM broadcast signal, characterised in that said oscillator (VCO) 5 is
included in a phase-lock loop (PLL) for synchronous detection of a TV
intermediate frequency signal, and in that said phase-lock loop (PLL)
comprises means (SW) for de- activating the phase-lock loop (PLL) in the
case of FM broadcast signal reception. 2.              An arrangement as
claimed in Claim 1, wherein said mixer (MP2) is part 10 of a TV detection
section (TVD) arranged for Quasi Split Sound TV sound detection. 3.
Multi-media apparatus comprising an arrangement as claimed in Claim 1 or 2.


