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reduce frequency deviation between the IF signal and a predetermined
nominal IF. The present invention pertains to the field of     In
accordance with a further aspect of the automatic fine tuning (AFT)
apparatus for radio    invention, providing particular advantage in case of
frequency (RF) receivers, including television re-   6   Implementation
using an existing integrated circuit ceivers and the like.
(IC) employing a multiplier for synchronously de- In a superheterodyne
receiver, AFT is gen-      tecting amplitude variations of an amplitude
modu- erally accomplished by controlling the local oscilla-  lated video
carrier to produce a baseband video tor frequency  so as to position the
Intermediate  signal and another multiplier for synchronously de- frequency
(IF) signal properly in the IF amplifier  10  tecting frequency variations
of the video carrier to pass band. The signal for AFT control of the local
produce an analog AFT signal, the multiplier of the oscillator frequency Is
commonly derived by mea-   Invention comprises the multiplier of the IC. In
this suring the frequency of an information bearing car-  way the tuned
circuit for deriving the carrier for the rier of the IF signal, for
example, by using a fre-  synchronous detection operation of the video de-
quency discriminator. Analog AFT apparatus con-   15  tector portion also
serves to inhibit dropouts due to ventionally employed in television and
radio receiv-  overmodulation. ers is usually associated with costly
discrete cir-    These and other aspects of the invention will cuitry
comprising tuned circuits which need ac-     be explained with reference to
the accompanying curate alignment. Digital AFT apparatus is desir-  drawing
in which: able because it  makes possible to a great extent  20  FIG. 1
shows partly In block diagram form and the elimination of the discrete
circuitry and  tuned  partly in circuit schematic form a television re-
circuits. Digital AFT apparatus is also desirable     ceiver including a
preferred embodiment of the since it allows  the incorporation of a
significant   present invention; portion of the circuitry in digital signal
processing  FIG. 2 shows a graphical representation of sig- integrated
circuits which are required for other por-  25  nals useful in
understanding the preferred em- tions of a receiver such as that for
channel selec-    bodiment shown in FIG. 1 and the flow chart tion and
other control functions.                     shown in FIG. 3; Digital AFT
apparatus in which the IF signal       FIG, 3 is a flow chart of the
operation of the AFT frequency is counted is subject to the problem of
system shown in FIG. 1; and overmodulation in the IF signal, which can
cause   so  FIG. 4 shows a schematic diagram of an im- the effective
carrier amplitude to become so low      plementation of a portion of the
preferred em- that a counter Is unable to count it reliably. This
bodiment shown in block form in FIG. 1. may cause an interruption in the
AFT process           Multiple signal paths are indicated in FIG. 1 by
which, e.g., in a televison receiver, may result in  broad line strips
between blocks. corresponding disturbances in the image and audio  35  In
the television receiver of FIG. 1, a radio responses. The AFT process may
also be dis-        frequency (RF) input source 102 applies an RF turbed by
a false count resulting from impulse     signal to a mixer 104 In which it
Is combined with a noise.
local oscillator signal produced by a local oscillator Another problem
encountered in such digital     106 to produce an IF signal which Is
applied to the AFT apparatus results from the relatively high fre-  40
input of an  IF amplifier 108. The local oscillator quency of the IF (in
the United States, 45.75MHz)  signal Is also applied to a prescaler 110
which which requires the use of relatively expensive      divides its
frequency by a predetermined factor so prescaling or frequency dividing
circuitry prior to  as to produce a signal having a divided down the
counting circuitry.                            frequency which is within
the operating range of a In accordance with an aspect of the present  45
microprocessor. The divided down frequency sig- invention, digital AFT
apparatus for a television   nal is applied to a microprocessor 112. In a
chan- receiver includes a multiplier coupled to receive a  nel selection
mode of operation, microprocessor carrier representative signal
corresponding to a fil-  112 is programmed to respond to the divided down
tered IF carrier signal and a locally generated     frequency signal from
prescaler 110, channel se- heterodyning signal. These signals are combined
so  lection signals from a keyboard unit 114 and a to produce an offset
signal having a frequency      clock signal from a clock signal source 116
to proportional to the difference frequency between    apply control
signals by way of connections 118 to the carrier representative signal and
the heterodyn-  an integrator 120 which includes an operational Ing signal.
A control means including a source of   amplifier 122 and a feedback
integrating capacitor clock signal receives the offset signal and pro-  55
124. The output of integrator 120 is applied, via a duces a control signal
proportional to the difference  connection 126, to a control input of local
oscillator frequency. The control signal is applied to the     106 which is
thereby controlled to produce an receiver local oscillator control input,
in a sense to  appropriate local oscillator frequency such that an 2    
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stantially correct IF frequency will  148 which drives a video load 150
Including e.g., be produced by an RF input signal having the      an image
reproducing display device. Video pro- correct channe  frequency
corresponding to the      cessing unit 148 also supplies an audio
information keyboard entry In certain cases, such as in cable  bearing
signal to an audio processing unit 152 television and ommunity antenna
distribution sys-   5   which drives an audio load 154 including e.g., a
tems, the carrier frequency may be offset from the  loudspeaker. standard
frequency and AFT control will then be        The output signal of carrier
selection circuit required. Microprocessor 112 also drives a display  134
is also applied to a multiplier 156 which Is unit 115 which, provides a
display indication cor-  conveniently included in the same IC as multiplier
responding with tuning operations. The above de-  10  142. The other input
to multiplier 156 is coupled by scribed channel selection apparatus is
conventional  way of Interface terminals 160 to an auxiliary het- and, for
example, may be implemented using a       erodyne signal source 158. The
frequency of the Fujitsu 8841 or a MAA  2000 central control unit
auxiliary heterodyne signal applied to multiplier 156 microcomputer,
including a phase locked loop for   by auxiliary heterodyne signal source
158 is ar- channel selection, as is available for use with the   15  ranged
to remain substantially constant and is se- ITT Digit 2000 VLSI Digital TV
System  as de-      lected to differ from the IF carrier frequency, pref-
scribed In the ITT data publication entitled "DIGIT  erably by a relatively
small difference (e.g. 5MHz) 2000 VLSI Digital TV System".
compared with the IF carrier frequency (e.g., 45.75 The output of IF
amplifier 108 is applied to an  MHz for the NTSC picture carrier). The
resulting interface terminal 128 of an integrated circuit (IC)   20
difference signal produced by multiplier 156 is ap- 130, which is coupled
to the input of a buffer    plied by way of an Interface terminal 162 to
the amplifier 132. While the preferred embodiment of   input of a frequency
divider 164, which is arranged the present invention being described is
shown in  to divide it by a predetermined factor [err] FIG. 1 with buffer
amplifier 132 and other functional  65536) down to a frequency which is
within the circuit elements embodied in an Integrated circuit,  25
operating range of microprocessor 112. It will be it is clearly not
essential to the invention that these  noted that in the present example,
the Input signal be embodied in an integrated circuit It Is, however,  to
frequency divider 164 is at 5MHz, which is low very convenient and it
results in an efficient ar-  enough not to require the expensive prescaler
re- rangement which is also very economical, as will   quired for frequency
division directly from IF. The be further explained later.
30  output signal of divider 164 is applied to an input of The output of
buffer amplifier 132 is applied to  microprocessor 112. Naturally,
auxiliary heterodyne a carrier selection circuit 134 which includes a
source 158 need not always be a separate signal tuned circuit 140
comprising capacitor 136 and     generator, since in some cases, the
receiver will inductor 138. The resonant frequency of the tuned  Include a
stable frequency source required for an- circuit is selected to be that of
the dominant carrier  35  other purpose from which the auxiliary heterodyne
frequency in the IF signal such as, for example, the  signal may be
conveniently derived. picture carrier frequency in the IF signal of a
televi-  In an AFT mode of operation, microprocessor sion receiver. The IF
signal applied to carrier selec-  112 measures the period of the signal
applied to it tion circuit 134 is faltered by resonant circuit 140  from
divider 164 and compares it with a measure- which is arranged to exhibit a
relatively high quality  40   ment interval derived from the clock signal
pro- factor (Q) so as to substantially reject close     vided by clock
signal source 116. Microprocessor sideband frequencies above and below the
carrier   112 then applies correction signals by way of con- frequency,
while passing the carrier signal frequen-  nections 118 and integrator 120
to control local cy. The carrier frequency signal determines the
oscillator 106, such that the period of the the output signal frequency of
carrier selection circuit  45  output signal of divider 164 corresponds to
the 134. The output of carrier selection circuit 134 is  measurement
interval. The local oscillator signal is applied in differential form to a
multiplier 142 which  thereby controlled to bring the resulting IF carrier
is also converiently included in IC 130.  The IF    more closely into
correspondence with its nominal signal output of buffer amplifier 132 is
applied in  correct value, thus providing AFT correction. differential form
to the other input of multiplier 142.  so  It will be noted that the output
of carrier selec- Multiplication in multiplier 142 of the IF signal by
tion circuit 134 is conveniently and economically the output signal of
carrier selection circuit 134  utilized concurrently for each of
multipliers 142 and results in synchronous product detection of the IF
156. Tuned circuit 140 preferably exhibits a high Q signal and produces the
baseband video signal,     so as to provide a well-filtered carrier
representa- which is appropriately processed by a buffer unit  56  tive
signal for synchronous demodulation of the 144 having an output connected
to an IC interface  video signal by multiplier 142. Such narrow-band
terminal 146. From terminal 146, the baseband      filtering of the
carrier, however, also serves in pro- video signal is applied to a video
processing unit  viding an appropriately filtered carrier representa- 3    



5                  EP 0179 620 B1                      6 tive signal to
multiplier 156 for deriving an AFT   ships shown in FIG. 2 provides a
graphical illustra- signal. Because of the narrow-band filtering, the
tion of the process. Waveforms corresponding to carrier representative
signal input to multiplier 156  low and high tuning errors are shown in
FIG. 2 in is relatively immune from the effects of IF signal  which A
indicates the correct error waveform pe- loss due to over-modulation or
impulse noise. The   5   riod. Assuming that the auxiliary heterodyne
signal energy storage properties of high 0, narrow band    is at a higher
frequency than the IF, waveform B resonant circuit 140 ensure a relatively
uninter-   shows the error waveform when the tuning error Is rupted carrier
representative signal being applied to  in the high direction, i.e., the
difference frequency multiplier 156, so that the resulting difference fre-
is too low. Waveform C shows the corresponding quency at terminal 162
provides an input signal of  10  "tune  down" correction  signal which
results. sustained level to divider 164. making the digital  Waveform D
shows the error waveform for a low AFT function relatively immune to
overmodulation    tuning error, i.e., the difference frequency at termi-
effects and impulse noise.                           nal 162 is too high
and waveform E shows the As previously explained, the frequency of the
resulting "tune up" correction signal. auxiliary heterodyne signal is
selected to differ  15   In the simplified schematic diagram shown In from
the IF carrier frequency, preferably by rela-   FIG. 4,142 is a multiplier
functioning as a synchro- tively small difference compared with the IF
carrier  nous detector which receives an IF signal from IF frequency. This
results in increased frequency sen-  amplifier 108 and combines this signal
with a fil- sitivity of the AFT control signal to tuning errors  tered
carrier representative signal derived by an IF compared with an AFT system
which is responsive   20  carrier filter 140 to supply a video signal to a
video directly to the IF carrier signal. This may be illus-  processing
unit 148. The circuit portion generally trated by the following example.
Assume that there  indicated as 156 corresponds to multiplier 156 in is a
tuning error of 5kHz. The IF frequency will then  FIG. 1 and receives a
carrier representative signal be 45.75MHz Plus or minus 5kHz, which corre-
from IF carrier filter 140 for multiplication with a sponds to a 0.01
percent error. Now assume that  25  signal from auxiliary heterodyne signal
source 158. the auxiliary heterodyne signal produced by source  The
difference frequency signal produced Is sup- 158 is at 50.75MHz, so as to
produce a signal at  plied to AFC control circuit 400. The circuits shown
terminal 162 having a difference frequency of       for multipliers. 142
and 156 are conveniently incor- 5MHz when there is no tuning error. Due to
the      porated in a single integrated circuit Type No. tuning error,
however, the difference frequency of  3o   TDA2541, supplied by Philips
Components and the signal at terminal 162 will be 5MHz plus or
Materials. minus 5kHz, which represents a 0.1 percent error. The relative
error is therefore ten times as great   Claims with heterodyning. Such
improvement in sensitivity is important in digitally processing the signal.
It is  35  1. Apparatus for fine tuning a superheterodyne noted that in the
example used, the 5MHz fre-           receiver, said receiver including
controllable quency selected is high enough to be out of range       local
oscillator (LO) means (106) for producing of the signals used in typical
video processing         a local oscillator signal and having a control
circuitry and would thus produce no interfering         input; intermediate
frequency (IF) amplifier beats.                                          40
means (108) for processing an IF signal; and A suitable flow chart for
microprocessor opera-      automatic fine tuning (AFT) control means tion
is shown in FIG. 3. Following the entry step       (158,156,134,140,
116,112) for automatically designated as 00 in the flow chart, the start of
a      controlling said LO means so as to reduce a period of the signal
applied to microprocessor 112      frequency deviation between said IF
frequency from divider 164 (referred to in the flow chart as   45  and a
predetermined nominal IF frequency, the "IF error waveform") is detected in
the process     said apparatus characterized by: step corresponding to flow
chart step 01. Once the          auxiliary heterodyne oscillator means
(158) period start is detected, a timing period or mea-       for providing
a heterodyning signal; surement interval is started, as indicated in step
02.      carrier selective filter means (134,140) The timing period is
derived from the clock signal  so  coupled to said IF amplifier for
deriving a car- provided by clock signal source 116. Depending on
rier representative signal at the IF carrier fre- which one of the IF error
waveform period and the       quency; timing period is first completed, a
timing correction       signal multiplier means (156) coupled to signal
pulse will start in accordance with step 05 or   said heterodyne oscillator
and said carrier step 06. The correction pulse will continue until the   55
selective filter means for producing an offset other of the IF error
waveform  period and the          frequency signal proportional to the
difference timing period ends, whereupon the correction pulse
frequency between said carrier representative will end. The representation
of the timing relation-    signal and said auxiliary heterodyning signal; 4
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620 B1 tive signal to multiplier 156 for deriving an AFT    ships shown in
FIG. 2 provides a graphical illustra- signal. Because  of the narrow-band
filtering, the   tion of the process. Waveforms corresponding to carrier
representative signal input to multiplier 156  low and high tuning errors
are shown in FIG. 2 in is relatively im nune from the effects of IF signal
which A indicates the correct error waveform pe- loss due to
over-modulation or impulse noise. The   6   riod. Assuming that the
auxiliary heterodyne signal energy storage' properties of high Q, narrow
band    Is at a higher frequency than the IF, waveform B resonant circuit
140 ensure a relatively uninter-    shows the error waveform when the
tuning error is rupted carrier representative signal being applied to  in
the high direction, I.e., the difference frequency multiplier 156, so that
the resulting difference fre-  Is too low. Waveform C shows the
corresponding quency at terminal 162 provides an input signal of  10  "tune
down" correction  signal which  results. sustained level to divider 164,
making the digital   Waveform D shows the error waveform for a low AFT
function relatively Immune to overmodulation     tuning error, i.e., the
difference frequency at termi- effects and impulse noise.
nal 162 is too high and waveform E shows the As previously explained, the
frequency of the    resulting "tune up" correction signal. auxiliary
heterodyne signal is selected to differ   15  in the simplified schematic
diagram shown in from the IF carrier frequency, preferably by rela-   FIG.
4, 142 is a multiplier functioning as a synchro- tively small difference
compared with the IF carrier  nous detector which receives an IF signal
from IF frequency. This results in increased frequency sen-  amplifier 108
and combines this signal with a fil- sitivity of the AFT control signal to
tuning errors  tered carrier representative signal derived by an IF
compared with an AFT system which is responsive   20  carrier filter 140 to
supply a video signal to a video directly to the IF carrier signal. This
may be illus-  processing unit 148. The circuit portion generally trated by
the following example. Assume that there  indicated as 156 corresponds to
multiplier 156 In is a tuning error of 5kHz. The IF frequency will then
FIG. 1 and receives a carrier representative signal be 45.75MHz plus or
minus 5kHz, which corre-        from IF carrier filter 140 for
multiplication with a sponds to a 0. 1 percent error. Now assume that  25
signal from auxiliary heterodyne signal source 158. the auxiliary
heterodyne signal produced by source   The difference frequency signal
produced is sup- 158 is at 50.75MHz, so as to produce a signal at     plied
to AFC control circuit 400. The circuits shown terminal 162 having a
difference frequency of        for multipliers 142 and 156 are conveniently
incor- 5MHz when there Is no tuning error. Due to the       porated in a
single Integrated circuit Type No. tuning error, however, the difference
frequency of  3o  TDA2541, supplied by Philips Components and the signal at
terminal 162 will be 5MHz plus or      Materials. minus 5kHz, which
represents a 0.1 percent error. The relative error is therefore ten times
as great   Claims with heterodyning. Such improvement in sensitivity is
important In digitally processing the signal. It is  35  1. Apparatus for
fine tuning a superheterodyne noted that in the example used, the 5MHz fre-
receiver, said receiver including controllable quency selected is high
enough to be out of range       local oscillator (LO) means (106) for
producing of the signals used in typical video processing          a local
oscillator signal and having a control circuitry and would thus produce no
interfering         input; intermediate frequency (IF) amplifier beats.
40       means (108) for processing an IF signal; and A suitable flow chart
for microprocessor opera-      automatic fine tuning (AFT) control means
tion is shown in FIG. 3. Following the entry step        (158,156,134,140,
116,112) for automatically designated as 00 in the flow chart, the start of
a       controlling said LO means so as to reduce a period of the signal
applied to microprocessor 112      frequency deviation between said IF
frequency from divider 164 (referred to in the flow chart as   46  and a
predetermined nominal IF frequency, the "IF error waveform") is detected In
the process      said apparatus characterized by: step corresponding to
flow chart step 01. Once the           auxiliary heterodyne oscillator
means (158) period start is  etected, a timing period or mea-        for
providing a heterodyning signal; surement interval is started, as indicated
in step 02.       carrier selective filter means (134,140) The timing
period is derived from the clock signal  50   coupled to said IF amplifier
for deriving a car- provided by clock signal source 116. Depending on
rier representative signal at the IF carrier fre- which one of the IF error
waveform period and the        quency; timing period is first completed, a
timing correction       signal multiplier means (156) coupled to signal
pulse will start in accordance with step 05 or   said heterodyne oscillator
and said carrier step 06. The correction pulse will continue until the   55
selective filter means for producing an offset other of the IF error
waveform  period and the          frequency signal proportional to the
difference timing period ends, whereupon the correction pulse
frequency between said carrier representative will end. The representation
of the timing relation-    signal and said auxiliary heterodyning signal; 4



7                 EP 0179 620 B1                      8       C L    M   S
a source of a clock signal (116); and           moyen (158, 156, 134, 140,
116, 112) de control means (112) coupled to said signal      contr8le
automatique d'accord fin (AFT) pour multiplier  eans for receiving said
offset fre-    contr6ler automatiquement ledit moyen LO afin quency signal
and to said source of a clock        de reduire une deviation de frequence
entre la signal for  receiving said clock signal for apply-   s  frequence
IF et une frequence IF nominale ing a con ol signal representative of said
dif-     pr~determin~e, [edit dispositif caracterise par: ference frequency
to said controllable LO              un moyen oscillateur heterodyne
auxillaire means control input in a sense to reduce said      (158) pour
produire un signal d'hdtdrodyne; frequency deviation.
un moyen de fiitrage s~lectlf de porteuse 10      (134, 140) couple audit
amplificateur IF pour 2. Apparatus as recited in Claim 1 wherein said
deriver un signal representatff de porteuse A la carrier selective filter
means (134,140) com-      fr~quence de porteuse IF; prises narrow band
filter means (140) for ex-          un moyen muitiplicateur de slgnaux
(156) hibiting relatively low attenuation at said IF      oouple au moyen
oscillateur hdtdrodyne et de carrier frequency and relatively high attenu-
i5  filtrage edlectif de porteuse pour produire un ation at sideband
frequencies of said IF signal.   signal de frequence decalee proportionnel
a la frequence de diflerence entre le signal repre- 3. Apparatus as recited
in Claim 1 or 2 wherein        sentatif de porteuse et le signal hdtnrodyne
the frequency of said auxilary heterodyning         auxillaire; signal is
substantially greater than said dif-  20     une source d'un signal
d'horloge (116) ; et ference frequency.
un moyen de commande (112) coupl4 au moyen multiplicateur de signaux pour
recevoir 4. Apparatus as recited in Claim 1, 2 or 3 *.hereln    le signal
de frdquence ddcal-e at ladite source said signal multiplier means includes
first sig-    d'un signal d'horloge pour recevoir ledit signal nal
multiplier means (142) coupled to said car-  25  d'horloge pour appliquer
un signal de com- rier filter means (134,140) for detecting the       mande
representatif de la frNquence de dMffM- amplitude modulation of said IF
signal to pro-     rence a l'entree de commando du moyen duce a badeband
video signal; and                  contr8lable LO dans un sons pour reduire
ladi- second signal multiplier means (156) coup-      te d6viation de
frequence. led to said heterodyne oscillator and to said  30 carrier filter
means for producing an offset fre-  2. Dispositif selon la revendication 1
oO le moyen quency signal proportional to the difference        de filtrage
selectif de porteuse prdclt6 (134. frequency between said carrier
representative      140) comprend un moyen de filtrage de bande signal and
said auxilary heterodyning signal       etrolte (140) pour presenter une
attenuation 35      relativement faible a la frequence de porteuse 5.
Apparatus as recited in Claim 4 wherein said        IF prdcitbe et une
attenuation relativement 61e- first and second signal multiplier means are
vWe aux frequences de bande latdrale du si- incorporated in a single
integrated circuit.       gnal IF. 6. Apparatus as recited in Claim 1, 2.
3, 4 or 5   40   3  Dispositif salon la revendication 1 ou 2 oD ia wherein
said control means comprises micro-        frequence du signal heterodyne
auxillaire pr6- processor means for generating an output sig-      cite est
sensiblernent plus grande que la fre- nal representative of said frequency
deviation     quence de difference precitee. and signal integrating means
coupled between said microprocessor means and said LO   45  4. Dispositif
salon la revendication 1, 2 ou 3 oo le means control input for integrating
said output   moyen multiplicateur de signaux pr~cit6s com- signal and
thereby producing said control sig-     prend un premier moyen
mutipilcateur de si- nal representative of said frequency deviation.
gnaux (142) couple au moyen de filtrage de porteuse precit: (134, 140) pour
d~tecter la Revendicatlor s                                50
modulation d'amplitude du signal IF pour pro- duire un signal video sur
bande de base; et 1. Dispositlf pour accord fin d'un recepteur sups-
un second moyen multiplicateur de si- rhetdrodyne, ledit recepteur
comprenant un         gnaux (156) couple audit oscillateur h~terody- moyen
(106) formant oscillateur local contr8la-     ne et audit moyen de filtrage
de porteuse pour ble (LO) isour produire un signal d'oscillateur  6s
produire un signal de frequence decalee pro- local et ayant une entrde de
commands ; un         portlonnel & la frequence de difference entre le
moyen amplificateur (108) de frequence Inter-      signal representatif de
porteuse et le signal medlaire (IF) pour tralter un signal IF ; un
heterodyne auxillaire. 5   



9            EP 0 179 620 B1                      1 C   *         C   L
M   S 5. Dispositif Xson la revendication 4 ot les pre-  2. Anordnung nach
Anspruch 1, dadurch go- mier et sebond moyens multiplicateur de si-
kennzeichnet, daB die trdgerselektive Ri-ter- gnaux precqtes sont
incorpores dans un circuit     einrichtung (134, 140) eine schmalbandige
intdgrd unliue.                                    Bandfiltereinrichtung
(140) enthait, welche bel 6       der ZF-TrAgerfrequenz sine relativ
niedrige 6. Dispositif selon la revendication 1, 2, 3, 4 ou 5   Dampfung
und bei Seitenbandfrequenzen des oO le moyen de commando precite comprend
ZF-Signals eine relativ hohe Dampfung auf- un moyen microprocesseur pour
produire un          weist. signal de sortie repr6sentatif de la d6viation
de frequence pr6citee et un moyen d'integration   to  3  Anordnung nach
Anspruch 1 oder 2, dadurch d'un signal coupld entre le moyen micropro-
gekennzelchnet, daB die Frequenz des Hilfs- cesseur et Ilentree de commando
du moyen           Oberlagerungssignales wesentlich gro5er als LO pour
integrer le signal de sortie et produire   die Differenzfrequenz Ist. de la
sorte le signal de commande reprisenta- tif de la d6viation de frequence.
is  4. Anordnung nach Anspruch 1, 2 oder 3, da- durch gescennzelchnet, daB
die Signalmuiti- PatentansprUche
pliziereinrichtung eine  erste  Signalmuitipllzieranordnung J   1.
Anordnung zur Feinabstimmung eines Oberla-          (142), die mit der
Trigerfiltereinrichtung (134, gerungsempfangers, der eine zum  Erzeugen
20     140) zur Demodulation der Amplitudenmodula- eines 6rtiichen
Oszillatorsignales dienernde Mrt-  tion des ZF-Signals zum  Erzeugen eines
liche Oszi~latoreinrichtung (106) mit einem        Basisband-Videosignals,
und Steuereingtng, eine Zwischenfrequenz-(ZF-)             eine  zweite
Signalmuipitzieranordnung VerstArkerainrichtung (108) zurn Verarbeiten
(156) enthalt, die mit dom Oberiagerungsoszil- eines Zwischenfrequenz-(ZF-)
Signales und   25     lator und der TrAgerfiltereinrichtung gekoppelt eine
autoasche  Felnabstimmungs-(AFT-)            ist, urn ein
Frequenzversatzsignal zu erzeugen, Steuereinrhtung (158, 156, 134, 140,
116,          das der Differenzfrequenz zwischen dem tra- 112) zum
sutomatiechen Regoin der 6rtilichen      gerreprasentativen Signal und dem
HilftsUberla- Oszillatorelnrichtung zum Verringern einer Fre-
gerungssignal proportional ist. quenzabweichung zwIschen der Zwischenfre-
3o quenz unci einer vorgogebenen Nenn-Zwi-         5. Anordnung nach
Anspruch 4, dadurch ge- schenfrequonz   enthilt,  gekennzeichnet
kennzelchnet, daBi die erste und die zwelte durch
Signalmultiplizieranordnung in elner einzigen eine
Hifsl0beriagerungsoszillatoreinrich-     integrierten Schaltung enthalten
sind. tung (158) zum  Erzeugen eines Oberlage-  35 rungssignales;
6. Anordnung nach Anspruch 1, 2. 3, 4 oder 5, sine mit dam
Zwischenfrequenzverstgrker         dadurch gekennzelchnet, daO die
Steuerein- gekoppelte  tragerselektive  Filtereinrichtung     dchtung eine
Mikroprozessoreinrichtung zum (134, 140) zum Erzeugen eines tragerrepra-
Erzeugen eines Ausgangssignals, welches for sentativen Signales bel der
ZF-TrAgerfrequenz;  40  die Frequenzabweichung reprasentativ ist, und eine
Signalmultipllziereinrichtung (156), die   sine Signalintegrieranordnung
enthlit, die zwi- mit dem qberlagerungsoszlllator und mit der        schen
die Mikroprozessoreinrichtung und den tr~gerselekiiven Flitereinrichtung
gekoppelt Ist,  Steuereingang der drtlichen Oszillatorelnrich- um  ein
Fzequenzversatzsignal zu erzeugen,         tung gekoppelt Ist, um das
Ausgangssignal zu das der Dipferenzfrequenz zwischen dem tra-   4s
integrieren und dadurch das for die Frequenz- gerreprise~tativen Signal und
dem Hilfs0berla-     abweichung reprasentative Steuersignal zu er-
gerungssigial proportional lst,                    zeugen. eine Q*el1e for
ein Taktsignal (118),:und sine 6touereinrichtung (112), die zum Empfang d4s
Frequenzversatzsignales mit der  50 Multipliziereinrichtung und zum Empfang
des Taktsignals mit der Taktsignalquelle gekoppelt ist um sin Steuersignal,
welches fUr die Diffe- renzfreque 'z reprasentativ ist, dem Steuerein- gang
der kteuerbaren 6rtlichen Oszillatorein-  65 richtung im Sinne elner
Verringerung der Fre- quenzabweichung zuzuflhren.    


