1 15 October 2004 Automatic gain control. The invention relates to a method and device for automatic
gain control in receivers for both TV and FM radio. WOA-94/06244 discloses a variable gain amplifier.
Front-end portions of 5 television receivers or video tape recorders are described5&2atbhsir @00dh uses
separate intermediate-frequency (IF) amplifiers for the FM sound carrier and vestigial AM picture
carrier. In each front end, the two IF amplifiers comprise matched cascade connections of the variable
gain ampiEIMAHCEANRIEYERbmatic gain control (AGC). The AGC signals are generated by an
AGC detector supplied composite video signal from a video detector, which 10 video detector
responds to amplified IF signal supplied by the IF amplifier for the vestigial AM picture carrier. This
apparatus is not suitable for a receiver for both TV and FM radio, as in FM radio receipt mode the
video detector does not receive TV signals on which AGC control signals can be based.
US-A-5,144,439 discloses a mono FM radio in a television receiver which 15 includes a single tuner
for tuning both television signals and broadcast FM stations. The tuner is operated at a fixed gain
setting in FM reception Thedevdhirintsatadizo ametljedtanti theioyéntiautdmatio\gaia aonaldmatic gain
control for both TV, recepti anéj‘ﬁ\brl raqdio reception. To this end, the invention provides an 20
automaticrﬁ%%vﬁr(?rf%r’gﬁ(boe\?i% Ha Wdependent claims. Advantageous embodiments are defined
in the dependent claims. In a method of automatic gain control for both TV and FM radio signals, the
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applied assteviviohsigrehle todheidemtapdable aerpifiedeadinadydeth of atitusudesr sepdr&t&C loop being
wide enoqﬁgﬁ%&;&/_ﬁ&%ﬁ\e@\%&,’ ?IH 5rr}1eprpe% Poljrtﬁw%tﬁllﬁg%{?nargarrier and vestigial AM picture
carrier. In each front end, the two IF amplifiers comprise matched cascade connections of the
variable gain amplifiers with tracking automatic gain control (AGC). The AGC signals are
generated by an AGC detector supplied composite video signal from a video detector, which
10  video detector responds to amplified IF signal supplied by the IF amplifier for the vestigial
AM picture carrier. This apparatus is not suitable for a receiver for both TV and FM radio, as
in FM radio receipt mode the video detector does not receive TV signals on which AGC
control signals can be based.
US-A-5,144,439 discloses a mono FM radio in a television receiver which
15 includes a single tuner for tuning both television signals and broadcast FM stations. The tuner

is operated at a fixed gain setting in FM reception mode.

It is, inter alia, an object of the invention to provide an automatic gain control
for both TV reception and FM radio reception. To this end, the invention provides an
20  automatic gain control as defined in the independent claims. Advantageous embodiments are
defined in the dependent claims.
In a method of automatic gain control for both TV and FM radio signals, the
TV and FM radio signals are controllably amplified to obtain amplifier output signals, the
amplifier output signals are tuner processed to obtain tuner output signals, the tuner output
25  signals are applied as control signals to the controllable amplifier, a bandwidth of a thus
formed AGC loop being wide enough for a TV channel, and the tuner output signals are
narrow-band filtered to obtain narrow-band filtered signals having a bandwidth substantially

corresponding to a bandwidth of an FM radio channel.



narrow-band filtered to obtain narrow-band filtered signals having a bandwidth substantially
corresponding to a bandwidth of an FM radio channel. 2 15 October 2004 These and other aspects of
the invention will be apparent from and elucidated with reference to the embodiniér@stéscabded
hereinafter. Herein shows: 5 Figure 1 an embodiment of a receiver in accordance with the present

[ ti dFi bodi t d th th tion.
10 1 the crawing, antonHECG B TR S e R LB AT R O AAEORNIP, he

output of wiieheferppéied it arndsaateneoteeaiiet béramiftdiltefcrsia showgr MIX and an IF amplifier
IF-AMP. An output of the IF amplifier IF-AMP is applied to a ceramic filter CF having an output

connected to an FM sound demodulator IC FM Snd Dem. A sound processor Snd Proc processes
output signals of the FM sound demodulator IC FM 15 Snd Dem to furnish (stereo) load-speaker

signag? to Ioad-speaker rﬁg t %f the IF am%(‘J ier |F- AMP iS also. &g lied to a surfa e acoustic
wavetilter SAW having 9\ Butpift @8%%0?6(8 T ?F—’CRE %‘Gle\yvb Q@FW 'BYSB H’&cesses
output sigaads of the TV IF IC to furnish (color) i |mage signals to a TV display TVD. The output of the

IF amplifier IF-AMP isf d back to the AGC a AGC 20as a tune -interna] AGC SI I T-AGC.
Optionally, a conventio 53%% as?&?l%ﬂdﬁ/m eFr? HETVEE |E:q%08|' rggay Eh & BrE% ol signal to
the AGC amplifien AGC. Optionally, an FM AGC signal from the FM sound processor IC FM Snd Proc
is also applied as a control signal to the AGC amplifier AGC. During FM radio reception, protection of
the mixer MIX and IF amplifier IF- 25 AMP is needed is needed because of the varying strength and
proxidity of adjacent Fih theahnawisgAdjsreatskdviathtronets anteA00 AHdrcapaticaitcamp@ed to 6, 7 or 8
MHz for Tf}llmpllfler AGC-AMP, the output of which is applied to a cascade connection of an IF filter F, a
mixer MIX and an IF amplifier IF-AMP. An output of the IF amplifier IF-AMP is applied to a
ceramic filter CF having an output connected to an FM sound demodulator IC FM Snd Dem.
A sound processor Snd Proc processes output signals of the FM sound demodulator IC FM
15  Snd Dem to furnish (stereo) load-speaker signals to load-speakers L. The output of the IF
amplifier IF-AMP is also applied to a surface acoustic wave filter SAW having an output that
is connected toa TV IF IC. A TV processor TV Proc processes output signals of the TV IF IC
to furnish (color) image signals to a TV display TVD.
The output of the IF amplifier IF-AMP is fed back to the AGC amplifier AGC
20  as atuner-internal AGC signal T-AGC. Optionally, a conventional AGC signal TV-AGC from
the TV IF IC is also applied as a control signal to the AGC amplifier AGC. Optionally, an FM
AGC signal from the FM sound processor IC FM Snd Proc is also applied as a control signal
to the AGC amplifier AGC.
During FM radio reception, protection of the mixer MIX and IF amplifier IF-
25  AMP is needed is needed because of the varying strength and proximity of adjacent FM
channels. Adjacent FM channels are 200 kHz apart as compared to 6, 7 or 8 MHz for TV.
Since the RF bandwidth during FM reception is in the order of a few MHz, a wide-band
predetermined AGC or software-selectable AGC is provided. The bandwidth of this wide-
band AGC is wide enough to cope with TV signals (intended for the TV IF IC). This wide-
30  band AGC peeks at the IF before the ceramic filter CF that has a typical bandwidth of 200 kHz
and based on a predetermined level decides to act or not. This prevents the tuner stages from
overloading.
The proposed tuner-internal wide-band AGC can be used together with the

conventional TV AGC or instead of the conventional TV AGC.



Since the RF bandwidth during FM reception is in the order of a few MHz, a wide-band predetermined
AGC or software-selectable AGC is provided. The bandwidth of this wide- band AGC is wide enough

to cope with TV signals (intended for the TV IF IC). This wide 30 band AGC peekssaDthabbr 2@fdre the
ceramic filter CF that has a typical bandwidth of 200 kHz and based on a predetermined level decides

to act or not. This prevents the tuner stages from oyerloading. The proposed tuner-internal wide-band
AGG can be used togetHBP G IRV GB AUMELREPTY RRSEOL IFSHAT Biihe BoAVHEREa FUMAGC. 3

15 Octobeh@pfiddnigutetisholis asecenrtnembaslimeiguef RaeativnereR iR toreegoitiinge with the
present inv?ntion. The saLr;e elements as in figure 1 are denoted with corresponding reference

numerals.” ﬁf%’ﬁ(f?angi@ﬁtaq from an antenna A2 are applied to an AGC amplifier AGC- 5 AMP2, the
output of which is applightenadshpalsritom il dRenmeAqnee apil iEW I 12 AGCpipdisiéprraxample the IF

filter, mixe L%IF amplifier as shown iél%[i re 1. The outpyt fﬁz uner unit TUNIT2_is coupled to the
oo of PUREPIORPTST SUBERRGH B0 HanE5 HE SeNSLerAb ekt b Bas Rt SOPU
and the TyodegrissilatioxaaniephedEskitg, unikem ¥R B 2rtipdifiertpsitisignals. figurene Sentouipotsfare
only given,block schematj d can for example compyise .the elements as the corresponding
panto 1 TQUFQLET B b LT o G LR S o LR DSBS KT e o
loudspealksemil damodiretiontpnd pfdbessing deindDRldfandtig PV ceasioglatidn VD Btd2esioguplid to a
TV display&é?@. Tne TYRdemod&JIation and processing unit TVDPU2 comprises further a control 15
output for suppl |ﬁé 5 &Y %FE%‘%& TVAGC2 corresponding to the control signal as described in
relatlon to figure 1. ThisTbesdrolsigna isesoniplgideiobloekisohermaiN2rd ten Eocoxdnpeigoaidasehe AGC
amplifier AGC-AMP2. The AGC amPIifier f&thher receives an
the Same elements as the corresponding parts in figure 1. The output of the sound
demodulation and processing unit SDPU2 is coupled to loudspeakers L2 and the output of the
TV demodulation and processing unit TVDPU2 is coupled to a TV display TVD2.
The TV demodulation and processing unit TVDPU2 comprises further a control
15  output for supplying a control signal TVAGC?2 corresponding to the control signal as
described in relation to figure 1. This control signal is supplied to the tuner TUN2 to be a
control signal for the AGC amplifier AGC-AMP2. The AGC amplifier further receives an
internal control signal TAGC2 which is the same or corresponding as in figure 1.
The difference with the tuner of this figure and the tuner TUN of figure 1 is that
20  the control signal from the TV demodulation and processing unit TVDPU?2 is now supplied to
the AGC amplifier AGC-AMP2 via switching means ST2. This switching means are
controlled in such a way that during reception of FM radio signals the switch is open and
during receiving TV signals switch is closed. In this way the undefinable output signal of the
TV demodulation and processing unit TVDPU?2 during reception of FM radio signals have no
25 influence on the AGC amplifier AGC-AMP2. In this way the operation of the tuner and that of

the receiver is further improved.

It should be noted that the above-mentioned embodiments illustrate rather than
limit the invention, and that those skilled in the art will be able to design many alternative
30 embodiments without departing from the scope of the appended claims. In the claims, any
reference signs placed between parentheses shall not be construed as limiting the claim. The
word "comprising" does not exclude the presence of elements or steps other than those listed
in a claim. The word "a" or "an" preceding an element does not exclude the presence of a

plurality of such elements. The invention can be implemented by means of hardware



internal control signal TAGC2 which is the same or corresponding as in figure 1. The difference with
the tuner of this figure and the tuner TUN of figure 1 is that 20 the control signal from the TV
demodulation and processing unit TVDPUZ2 is now supplied to the AGC amplified5AGCGohbtR204a
switching means ST2. This switching means are controlled in such a way that during reception of FM
radio signals the switch is ppen and, during receiving TV sjgnals switch is closed. In this way the
Undefmabio DS RGEHEA R any BBHTLO ARG ARATHH B Sap OSSP OB ARy ko Ubdth of
FM radio gignedschaweenonddrdtiflyencerdmitend Gvernanplifiessa @eafdMBZbbrethinwiay by apenation of
the tuner gnd that of the receiver is_further improved. It should be noted that the abOVﬁ-mentioned
embodimdHiSHIBHIETA RPN THAIFE ROLIFRAETAR (Rerae SERRUEHHEURETI be able to
design maliffextierdapned3dot emipeiivenistitidiontctrpedidopbipatitheos e afdiareppemsadelaims. In
the clgims a raelierence signs placed between parentheses shall not be construed as limiting the
claim: Théjsﬁao%‘a %qﬂﬁqging" does not exclude the presence of elements or steps other than those
listed in a claim. The word "a" or "an" preceding an element does not exclude the presence of a
plurality of such elements. The invention can be implemented by means of hardware 4 15 October
2004 comprising several distinct elements, and by means of a suitably programmed computer. In the
device claim enumerating several means, several of these means can be embodied by one and the
same item of hardware. The mere fact that certain measures are recited in mutually different
dependent claims does not indicate that a combination of these measures cannot be 5 used to
advantage. 5 15 October 2004 5 10 CLAIMS:



1. A method of automatic gain control for both TV and FM radio signals, the method comprising the
steps of: controllably amplifying (AGC-AMP) the TV and FM radio signals to obtain amplifier output
signals; tuner processing (F, MIX, IF-AMP) the amplifier output signals to obtain tihectob¢padsynals;
and applying the tuner output signals as control signals (T-AGC) to the controllably amplifying step
(AGC- AMPL a bandwidth of a thus formed AGC loop being wide enough for a TV channel. 2. A
method aSHAMT in claim 1, further comprising the step of: IF processing (SAW; TV IF) the tuner
output signals to obtain further control signals (TV-AGC) for the controllably amplifying step
(AGC-AMP). 15 3. A method according to claim 2, further comprising the step of coupling respectively
decoupling the further control signals for the controllably amplifying step. 4. A method as claimed in
claim 1, further comprising the steps of: narrow-band filtering (CF) the tuner output signals to obtain
narrow-band 20 filtered signals having a bandwidth substantially corresponding to a bandwidth of an
FM radio ghannel, and £ g5 Uik it MaRnbREM T INBITEY AtPHIFIABRIS ghakta further
control signals (FM-AGC) for the controllably amplifying step (AGC-AMP). 25 5. A device for automatic
gain contrdetbpheampUshittestendiefsignals, the device comprising: a controllable amplifier
(AGC-AMP) for the TV alrbitsRLimpIRAY (AGRAPTRLTRy ipHLFidRSiGhAR Rk 2004 2

tuner (F, MIX, IF-AMP) for processing the amplifier output signals to obtain
ampllfler output signals;

5 tuner processing (F, MIX, IF-AMP) the amplifier output signals to obtain tuner
output signals; and

applying the tuner output signals as control signals (T-AGC) to the controllably

amplifying step (AGC-AMP), a bandwidth of a thus formed AGC loop being wide enough for

a TV channel.
10
2. A method as claimed in claim 1, further comprising the step of:
IF processing (SAW; TV IF) the tuner output signals to obtain further control
signals (TV-AGC) for the controllably amplifying step (AGC-AMP).
15 3. A method according to claim 2, further comprising the step of coupling

respectively decoupling the further control signals for the controllably amplifying step.

4. A method as claimed in claim 1, further comprising the steps of:
narrow-band filtering (CF) the tuner output signals to obtain narrow-band
20  filtered signals having a bandwidth substantially corresponding to a bandwidth of an FM radio
channel, and
FM demodulating (FM Snd Dem) the tuner output signals to obtain further
control signals (FM-AGC) for the controllably amplifying step (AGC-AMP).

25 5. A device for automatic gain control for both TV and FM radio signals, the
device comprising:
a controllable amplifier (AGC-AMP) for the TV and FM radio signals to obtain

amplifier output signals;



tuner output signals; and means (T-AGC) for applying the tuner output signals as control signals to the
controllable amplifier (AGC-AMP), a bandwidth of a thus formed AGC loop being wide 5 enough for a

TV channel. 6. A receiving apparatus for both TV andé~M radio signals, the appat&t@ztaoampsig: 10
a device as claimed in claim 5; and IF processing means for processing the tuner output signals for

obtaining further control signals for the controllgble amplifier. 7. A receiving apparatys as claimed in
claim & further compristb B A TNES 168 R HE ASTAL P S BHL 5 BHe OckeB banc
15 filteredtsighalghavinaAsbanglwidth substantially corresponding to a bandwidth of an FM radio

hannel, FM sound ing circuitry (FM Snd Dem, Snd Proc) to obtain load- ignals f
e btz et band RIS EISA AL o AP ARAL G AL R A A 1 1 TR Prog) t

obtain dispimyro?Risigaals fflem AECUARTR) Ui Hnsigidtls oBa Ahisdeivied Ag@latyshainglaiiied in claim 6

further comprising: switching means for coupling respectively decoupling the further control signals to
the cegntro? %18‘5?%#&2%9&6 display apparatus comprising: a receiving apparatus as claimed in

claim 6; and an image display (TVD for displaying the display signals. 30
6. A receiving apparatus for both TV and FM radio signals, the apparatus
comprising:
a device as claimed in claim 5; and
10 IF processing means for processing the tuner output signals for obtaining
further control signals for the controllable amplifier.

7. A receiving apparatus as claimed in claim 6 further comprising:
a narrow-band filter (CF) for the tuner output signals to obtain narrow-band
15  filtered signals having a bandwidth substantially corresponding to a bandwidth of an FM radio
channel,
FM sound processing circuitry (FM Snd Dem, Snd Proc) to obtain load-speaker
signals from the obtain narrow-band filtered signals; and
image signal processing circuitry (SAW, TV IF, TV Proc) to obtain display

20  signals from the tuner output signals.

8. A receiving apparatus as claimed in claim 6 further comprising:
switching means for coupling respectively decoupling the further control
signals to the controllable amplifier.
25
9. A display apparatus comprising:
a receiving apparatus as claimed in claim 6; and

an image display (TVD for displaying the display signals.
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