
1                   EP0392772B1                    2 Description
gion (U.S. standards), with the picture carrier fre- quency located at the
midpoint of the slope (-6 dB rel- The present invention relates to a sound
signal  ative to the single sideband portion). As a result, the processing
system. More particularly, but not exdu-  sideband signals, which occur in
symmetrical pairs in sively, it relates to television receivers including
such   5   the DSB portion, are asymmetrically attenuated by a system.
the Nyquist slope portion of the transmission charac- The sound
transmission accompanying TV pic-    teristic. A known effect of this
sideband asymmetry is ture transmission in, for example, the NTSC system
to produce an undesirable phenomenon known as in- used In the United
States, is a frequency modulated  cidental carrier phase modulation (ICPM)
in the pic- (FM) signal transmitted 4.5 MHz above the radio fre-  10  ture
carrier signal which may result In the reproduced quency (RF) picture
carrier. As used herein and in the  sound signal being effected by an
objectionable claims, the term television receiver is intended to In-
"buzz". dude all appropriate apparatus whether or not a dis-  Other ICPM
distortion can result from a number play device is provided, e.g.,
television sets and  of sources all of which have the effectof imparting
un- VCRs. In a typical TV receiver, the picture and sound   15  desired
video frequency phase modulation onto the signals are processed together
through the RF stage  picture carrier, which phase modulation is subse- and
the mixer (sometimes called the first detector).  quently transferred to
the 4.5 MHz intercarrier sound Typically, modern TV receivers are
superhetero-    signal in the receiver. The phase modulation so trans-
dynes using a local oscillator frequency tuned above  ferred to the 4.5 MHz
intercarrier sound signal also re- the receiving frequency. As a result,
the sound and   20  sults in "buzz" distortion of the reproduced sound sig-
picture carrier signals appear transposed in the inter-  nal for phase
modulation frequencies. mediate (IF) section, i.e., the sound carrier
frequency  Some causes of sound buzz are: appears 4.5 MHz below the picture
carrierfrequency.    1) Nyquist slope: As stated above, the Nyquist The IF
frequency used in the United States is effec-  slope in the IF surface
acoustic wave filter(SAW) tively standardized and results in the IF picture
and   25  or other appropriate filter causes an asymmetry IF sound carrier
signals being 45.75 MHz and 41.25    between the upper and lower sidebands
of the MHz, respectively.                                    picture
carrier. This process converts the ampli- A number of alternatives have
been employed for    tude modulation (AM) of the picture carrier to a
further processing the IF signal provided by the mixer.  phase modulation
(PM), which is directly trans- In the conventional intercarrier system
commonly  30  ferred to the 4.5 MHz audio subcarrier and de- used in
monophonic television receivers, the picture  modulated as FM. and sound
carriers are processed after the tuner in a  2) Video Harmonics at 4.5 MHz:
Because the typ- common IF channel. The picture information is ampli-
ical distortion of the video detector is 10%, har- tude modulated on the
picture carrier and is detected  monics of 1.5 MHz and 2.25 MHz video
compo- by an envelope or synchronous detector, and there-  35  nents can be
appreciable at 4.5 MHz. Intermodu- after is processed in a video channel.
To recover the  lation will also create products near4.5 MHz such frequency
modulated audio information, the two IF     asthe beatfrequencies between
chroma and vid- carriers are mixed to form an intercarrier sound signal  eo
information at 920 KHz. having a frequency corresponding to the difference
of  3) AM Rejection of sound IF (SIF): Imperfect lim- the carrier IF
frequencies, e.g., for the NTSC system   40  iting of the picture carrier
results in video related a 45.75 MHz picture carrier is mixed with a41.25
MHz  amplitude modulation (AM) on 4.5 MHz. Asecond sound carrier for
producing a 4.5 MHz intercarrier    cause of 4.5 MHz AM is intermodulation
between sound signal. The frequency modulated (FM) inter-     video and 4.5
MHz in systems where 4.5 MHz is carrier sound signal is subsequently
demodulated by   derived from the video output AM on 4.5 MHz re- an FM
detector to produce the audio information.  45  sults in buzz because of
limited AM rejection However, the intercarrier system is subject to the
(AMR)of the SIR TheAMR of the SIFisafunction introduction of interference
and noise in the 4.5 MHz  of frequency and a strong function of 4.5 MHz
sound carrier signal which may cause distortion or    amplitude. other
defects in the sound. Some forms of such inter-  4) Chroma into SIF: Chroma
buzz results when ference are caused by modulations of the picture car-  50
the level of 3.58 MHz color burst with respect to rier signal when it is
mixed with the sound carrier sig-  4.5 MHz Into the SIF exceeds some
threshold. nal. For example, as is known, the overall transmis-  High
pix/sound signals with high amounts of chro- sion characteristics of the
picture IF for TV receivers  ma will aggravate this problem. are designed
for vestigial sideband modulation of the  5) Deflection Pickup: Buzz is
introduced because picture carrier at the transmitter. The characteristic
of  55  the carrier of the stereo signal and the secondary a typical
receiver exhibit an approximately linear at-  audio program (SAP) are exact
multiples (2 times tenuation slope (sometimes called the "Nyquist
and 5 times respectively) of the horizontal sweep slope) over a [err]750
KHz double sideband (DSB) re-      rate. 2    



3                   EP 0 392 772 B1                4 Multichannel audio for
stereo and bi-lingual   as amplifiers and tuned circuits are also required.
broadcasting involves the use of one or more audio    In both of the
alternate systems, SAW filters are subcarriers forforming a composite audio
signal. The  often used. The SAW filter offers advantages in terms
composite signal requires that the television audio  of small size, and
reproducible performance without signal bandwidth be increased to
approximately 90   5   need of alignment. SAW filters are available as dual
kHz or more as compared with the 15 kHz bandwidth  channel devices as well
as individual video IF and for a monophonic audio program. As a result, the
sound IF SAW filter channels, and as such are par- bandwidth of the sound
processing channel of the  ticularly useful in receivers employing the
quasi-par- stereophonic television receiver must be increased  allel IF
principle. However, the SAW filters have very and audio buzz produced In
the sound signal process-  10  large insertion losses (more than 20 db) and
in addi- ing channel tends to be more severe. Additionally, the  tion to
being a relatively high cost component, often sound detectors are more
susceptable to interference  require additional preamplifier stages to make
up the at high frequencies and thus Intercarrier buzz causes  insertion
losses of the SAW filter. even more serious interference In the reception
of    Additionally, a phase locked loop (PLC) syn- stereophonic (stereo)
and Second Audio Program   15  chronous detector used as the video detector
produc- (SAP) transmissions particularly those using subcar-  es a pure
sine wave in phase lock with the picture car- rier frequencies (in the
U.S.) of twice and five times  rier for deriving the 4.5 MHz intercarrier
sound signal the horizontal sweep rate (31,468 kHz and 78.67   Independent
of ICPM effects. The PLL requires addi- kHz), respectively.
tional "OFF" chip components as well as a relatively Alternative sound
separation systems have been   20  expensive integrated circuit chip.
employed to overcome what was thought to be the       Accordingly, it is
desirable to provide a high qual- "Nyquist" buzz problem, e.g., the
"spilt-carrier sound"  ity wide band audio signal free of buzz which is
eco- and quasi-parallel sound systems. In split-carrier  nomical to produce
and does not require the use of sound, after the tuner, the picture carrier
signal is  relatively expensive chips, or dual channel SAW fil- processed
separately from the sound carrier signal  25  ters or SAW filters in the
sound channel. for deriving the video information. The intercarrier  Such a
system is disclosed in DE-A-2 919 904. method is maintained with the sound
detection pro-    An illustrative embodiment of the present inven- vided by
a phase locked loop (PLL) providing a spec-  tion comprises a low buzz
television signal process- trally pure sine wave of the same frequency and
ing system wherein the video signal is processed by phase of the picture
carrier. However, the PLL Is ex-  30  IF stages and detected by a
quasi-synchronous de- pensive to Implement and the circuit requires addi-
tector wherein the picture carrier is amplitude limited tional amplifiers
and tuned circuits as well as a more  and filtered for Insertion into the
video mixer for de- expensive chip. In this system the sound channel
riving the composite video signal. The sound channel does not process the
picture carrieratall and thus the  comprises a single parallel resonant
tuned circuit audio buzz due to Nyquist ICPM as well as the other  35
forming a bandpass filter with a passband at the causes of buzz is greatly
reduced compared to the  sound carrier frequency. The modulated sound
carri- monaural intercarrier system.                       erisfed to a
sound detectorwhich is alsofed the same In the so-called quasi-parallel
system sound    filtered picture carrier signal used in the video detec-
and video signals are separately amplified and de-  torforproviding the 4.5
MHz intercarriersound signal. modulated in different channels. In the sound
channel  40  The system permits production of a wideband stereo- the
picture IF carrier is additionally separately proc-  phonic signal without
resort to a phase locked loop essed and mixed with the sound IF carrier
signal to  and without requiring a surface acoustic wave (SAW) form a4.5
MHz intercarriersound signal. The intercar-  device for IF sound
processing. rier sound signal is subsequently demodulated to pro-   The
invention is set out in the claims. duce an audio signal which, after
processing, is ulti-  45  For a better understanding of the present inven-
mately conveyed to a sound reproducing loudspeak-  tion, reference may be
had to the accompanying er.
drawings wherein: In the quasi-parallel system, the sound channel
FIGURES 1-4 show block diagrams of prior art includes filter(s) which
receive the sound and picture  configurations for deriving intercarrier
sound signals carriers priorto demodulation. The sound channel fil-  50  In
television sets. ter provides an input so to a sound demodulating sys-
FIGURE 5 is a block diagram of a television re- tem which is
substantiallysymmetrical with respectto  ceiver embodying the present
invention. both the sound and picture carrier frequencies as re-  FIGURE 6
is a schematic diagram of the buffer quired to produce a properly
demodulated sound sig-  and voltage shift of FIGURE 5. nal without
subjecting the parallel picture carrier to  55  FIGURE 7 Is a schematic of
the detector/ multi- phase distorting Nyquist slope processing which is re-
pliers of FIGURE 5. quired for the proper demodulation of the vestigial
FIGURE 1 shows a prior art monophonic system sideband video information.
Additional circuitry such  including the processing of the sound
intercarrier sig- 3    



5                   EP 0 392 772 B1                6 nal wherein because of
the limited frequency re-   42 which when mixed with the modulated sound
car- sponse required for such monophonic system, "buzz"  rier from sound
SAW 40 produces the 4.5 MHz inter- is tolerable and ICPM caused by the
Nyquist slope"  carrier signal which is detected at sound detector 44. and
other ICPM causes were easily controllable. The   Thus in summary, the
prior art of FIGURES 1 IF signal is providedfrom atuner10andfed toavideo
5   through 4 shows that it was deemed necessary in the SAW 12 or other
appropriate intermediate frequency  prior art in order to provide a wide
band sound signal bandpass amplifier having a typical bandpass char-
reasonably free of buzz that either a PLL (synchron- acteristic 13 as
shown, and fed to a video detector 14  ous detector) be used in the video
detector fordetect- wherein the video carrier is mixed with the sound car-
ing the video signal as well as deriving the 4.5 MHz rier for providing a
video composite signal and a    10  intercarrier signal, or that the sound
signal be sepa- sound intercarrier signal.                        rately
amplified using a SAW filter with or without an FIGURE 2 shows one of a so
called quasi-parallel  accompanying SAW filtering of a parallel video
carrier sound system wherein the IF signal from a tuner at 18  with a
corresponding detection for generating the 4.5 is fed to a video SAW 20
having a standard video   MHz sound carrier. bandpass characteristic and
then fed to a video de-  15  Thus, substantial efforts have been made to
re- tector 22 for detection of the video signal. In order to  duce the so
called "Nyquist Slope" buzz generation avoid ICPM, the sound is processed
by a sound SAW  problem, such circuits being shown in FIGURES 2 24 having
symmetric bandpass peaks at each of the  through 4 have been used. However,
the Nyquist sound carrier frequency and the video carrier fre-  slope
generated buzz once believed to be the domi- quency. In this manner the
parallel sound channel  20  nant problem for stereo sound buzz has been
shown separately amplifies bandpass signals at the sound  by the use of the
single channel PLL design with wide carrier and the picture carrier
frequencies in order to  loop band width and Nyquist SAWS as shown in FIG-
prevent Nyquist slope and other carrier problems   URE 3 not to be the
dominant problem. Accordingly, from being introduced into either of the
carriers In the  it is possible as disclosed herein, to produce an ac-
sound channel as would otherwise be required in or-  25  ceptably low level
buzz free stereo signal using more der to properly process the video
signal. The two  economical circuitry, e. g., sound IF filters other than
symmetric carriers are then mixed in the sound detec-  a SAW filter which
is a relative expensive part having tor 26 for deriving the 4.5 MHz
intercarrier sound sig-  high insertion losses, and other than a phase
locked nal.                                              loop (synchronous)
detector which requires relatively Another approach to providing a buzz
acceptable  30  extensive external chip circuitry and/or a more ex- sound
is provided with the phase locked loop (PLL)  pensive monolithic chip.
Thus, for commercial pur- which provides a video carrierwhich is stable and
fair-  poses in a highly competitive television industry, sub- ly
independent of video carrier modulation or other  stantial economic
benefits can be derived wherein processing of the video carrier and also
provides a  while still providing a high quality stereo signal. carrier
signal which is frequency pure inasmuch as it  35  Referring now to FIGURE
5 wherein the tuner, IF, is derived from a voltage controlled oscillator,
the fre-  detector and AGC circuits are provided on a TA7777 quencyand
phase of which is adjusted as detected by  integrated circuit manufactured
by Toshiba Corpora- a phase detector. In this manner, the phase locked
tion of Japan, a television broadcast signal received loop permits mixing
of a clean and frequency stable  by an antenna 50 is applied to a
television tuner 51 video carrier fairly independent of any modulation or
40  which comprises an RF amplifier and mixer 52 in phase effects due to
the Nyquist slope or other video  combination with a local oscillator 54.
Tuner 51 selec- modulations of the video carrier. In this regard, refer-
tively translates the RF picture and sound carrier sig- ring now to FIGURE
3, video SAW 28 filters the IF sig-  nals of a selected TV channel to
Intermediate fre- nal derived from tuner 29 in the conventional Nyquist
quency (IF) carriers at, e. g., 45.75 MHz and 41.25 slope passband 30
required for processing of the vid-  45   MHz, respectively for the NTSC
system used in the eo channel and such signal is fed to the phase locked
United States. loop synchronous video detector 31 wherein the com-
Generally, conventional color television signal posite video and the sound
intercarrier are derived  processing circuitry includes IF filtering and
amplify- reasonably independent of ICPM and video modula-   ing, generally
designated 58, a video detector 60 and tions of the video carrier.
50   a video signal processor 62 responsive to the compo- Yet another
example of the prior art using a PLC  site video signal at 64 and in a
television set for pro- is shown In FIGURE 4 wherein the IF signal derived
viding a luminance signal at 66 and appropriate color from tuner 32 is
processed by a video SAW 34 in a  signals at 68 to a kinescope or CRT 70
along with ap- conventional manner and detected by a synchronous  propriate
deflection synchronization. detector 38 using the output of a PLL voltage
control-  55  IF video channel 58 has a convention passband led oscillator
(VCO) 36 fed to picture video detector  response 72 as provided by the
video SAW 74 exter- 38 for deriving the detected composite video signal.
nal of the chip wherein the picture carrier is located 6 The output of VCO
36 is also fed tothe sound detector  db down on the higher frequency slope
and the IF 4    



7                   EP 0 392 772 B1                 8 sound carrier is
located approximately 20db down on  monies of the fundamental carrier
frequency. The the lower frequency slope so that the vestigial side-
output 111 of tank circuit 110 is fed to video detector band video
information can be detected without sig-  60 wherein it is mixed with the
picture carrier modu- nificant interference from the IF sound carrier. This
is  lated with video information for providing the compo- the response
which is required to properly process   5   site video signal at 64. the
video information and thus the IF passband re-     The sound carrier
portion of the IF signal at 76 Is sponse 72 introduces as discussed
hereinabove, a   passed through chip external attenuator 78 in a man-
"Nyquist incidental carrier phase modulation" to the IF  ner and for a
purposed which will be explained more picture carrier due to the
asymmetrical attenuation of  fully herinafter, and then fed to bandpass
filter 80. the side bands of the IF picture carrier.     10   Bandpass
filter 80 is a single parallel resonant circuit In accordance with aspects
of the present inven-  having a center frequency of 41.25 MHz with a band-
tion the IF sound carrier available at terminal 76 Is fed  pass of
approximately 1 MHz for providing sufficient to a chip external attenuator
78 and then to a chip ex-  bandpass of the sound modulation. It has been
found ternal sound bypass filter 80 with the sound carrier  that a tuned
single parallel resonant circuit is suffi- being symmetrically
bandpassedfiltered atthesound   15  cient for this purpose. However, both a
single tuned carrier frequency of 41.25 MHz. The sound IF signal  on double
tuned resonant circuit can be used, in eith- amplified at 82 is detected at
sound detector 84 for  er case without resort to a sound SAW filter.
producing a 4.5 MHz intercarrier sound signal at 86    The filtered sound
carrier with audio modulation which, In a television set, is then fed to
sound signal  is then fed to a sound IF amplifier 82 having a gain
processor 88 for amplifying and decoding the stero-  20  controllable AGC
input terminal 120 and then fed to phonic sound and feeding said audio
sound to loud-  sound detector84 which is a multipliercircuitcommon
speakers 90. Sound bandpass filter 80 has a sym-   in the art and similarto
the multiplierof video detector metrical single tuned resonant circuit with
a band-  60. width of 1 MHz centered at the IF sound carrier fre-  It has
been found that the limited and filtered pic- quencyof 41.25 MHz in the
NTSC system for passing   25  ture carrier provides sufficient quality of
detected substantially only the IF sound carrier signal and its  sound
without resort to a PLL and as such, the same immediate modulation
sidebands.                    picture carriersignal available at 111
provided by vid- Additionally, a conventional automatic gain con-  eo tank
circuit 110 is also fed to sound detector 84 for trol circuit (AGG) 92 is
responsive to the video signal  mixing with the sound carrier. The output
ofsound de- at 64 for controlling the gain of video IF amplifier 94   30
tector 84 is a 4.5 MHz intercarrier sound signal avail- and sound IF
amplifier82 so as to establish signal lev-  able at 86 which is then
processed by sound signal els at predetermined levels.
processor 88. More particularly, the IF signal having a picture  Thus, the
same processed picture carrier signal carrier and a sound carrier modulated
with video and  111, e.g., limited, filtered and fed to the video detector
audio information respectively at 56 is amplified by  35  60, Is also fed
to sound detector84. In this manner the SAW preamp 94 which typically
provides anywhere    video detector tank 110 is AC coupled to and common
from 20 to 26 db amplification to compensate for the  with sound detector
84 which Is contrary to prior art large insertion loss of a SAW filter
which typically is  which required a different tank circuit for the sound
around 20 db. The amplified IF signal at 76 is then  detector. In the
exemplary embodiment, tank 110 is passed through SAW filter 74 having a 6
MHz band-  40  directly coupled to sound detector 60 and is AC cou- pass
characteristic with appropriate skirts as shown  pled by capacitors 122 to
video detector 84 so that the in 72 for processing of video signal as
required by the  biases of detectors 60 and 84 will not be Intercoupled.
NTSC system. The signal from video SAW 74 is then  Capacitors 122 are
essentially a short circuit at the fed to video IF amplifier 94 which is a
conventional  signal frequencies of interest. gain controllable amplifier
for amplification of video   45  TheAC coupling of the sound detector84
with the signal as well as having a terminal 116 for AGC gain  video
detector 60 also permits Introduction of the control. The picture signal is
then fed to video detec-  modulated sound carrier into video detector 60
since tor 60 which is a commonly used multiplier and is dis-  capacitors
122 provide a reciprocal coupling. In this cussed more fully hereinafter.
regard, two additional circuitfeatures are used to pre- The type of
detection used herein is what is com-  50  vent any degradation of the
video composite signal by monly called quasi-synchronous or pseudo-syn-
the modulated sound carrier. chronous wherein the picture carrier is
amplitude lim-  Attenuator 78 is used to loosely couple or attenu- ited at
98 to remove any envelope modulation present  ate the sound carrier level
and in the exemplary em- on the carrier. The output of limiter 98 is then
fed to  bodiment is a one picofarad capacitor coupling to chip external
video detector tank 110 which is a rea-  55   bandpass filter 80.
Otherattenuation systems can be sonably narrow tuned tank circuit for
preserving the  used, e.g. resistors, resistor dividers, Inductors, in-
fundamental frequency of the previously limited pic-  ductor dividers,
capacitor dividers, etc. In this man- ture carrier signal while
substantially attenuating har-  ner, the sound signal level fed to the
video detector 60    9                   EP 0 392 772 B1                 10



via detector 84 Is substantially reduced. Additionally  Transistor 132 is
biased by resistors 140 and 146 at in this regard, AGC circuit 92 is
coupled to and respon-  +.3 volts base to emitter (Vbe) but when the Vbe
sive to the composite video signal at 64 and particu-  threshold of 0.6
volts (for silicon) is subtracted (the larly, the synchronization tips
thereof. AGC circuit 92  AGC voltage at terminal 124 plus 0.3 volts bias
minus is a commonly used circuit with the output 114 cou-   5   0.6 volts
threshold), the result is a reduction or vol- pled to video control
terminal 116 for controlling the  tageshiftof-0.3 volts ofthe voltage value
of the video gain of video amplifier 94. Additionally, to keep the  AGC
voltage present at terminal 124. Thus, the vol- desired low ratio of
picture IF signal tosound IF signal  tage at terminal 124 reduced or
shifted and the at video detector 60, the gain of the sound IF is kept
amount of voltage reduction present at terminal 126 in step with and
follows the AGC control of the video.  10  is determined by adjustment of
the Vbe bias of tran- To accomplish this, chip external buffer and voltage
sistor 132. This voltage shiftof -0.3 volts corresponds shift 118 couples
AGC circuit 92 to sound IF amplifier  to a reduction of gain in the sound
IF gain controllable 82 at the gain controllable terminal 120.
Additionally,  amplifier 82 of 10 db. in order to furtherreduce the gain of
the sound IF and  Thus, transistor 132 serves the dual purpose of hence,
the sound carrier fed to video detector 60, the   15   a buffer (emitter
follower) and a voltage shifter. In this AGC voltage at sound gain control
terminal 120 is re-  manner, the amplitude of the modulated sound carrier
duced in buffer and voltage shift 118 by 0.3 volts  present at detector 84
for injection into video detector which in the exemplary embodiment
corresponds to   60 is further reduced by AGC reduction of the gain of a
further 10 db reduction of amplification of the sound  the sound IF
amplifier82 as well as by attenuator 78. IF signal fed to detector 84.
Thus, the picture AGC not  20  Referring now to Figure 7, there is shown a
sche- only adjusts the gain of the picture IF, but also adjusts  matic of
the detectors/multipliers 60 and 84 of Figure the gain of the sound IF.
5. Tank circuit components capacitor 110a and induo- Figure 6 shows the
chip external buffer and vol-  tance 110b are connected In parallel with
each other tage shift 118 of Figure 5. Terminal 124 is a chip ter-  and in
turn are connected to Integrated circuit multi- minal provided for coupling
of a picture AGC filter to  25  plier 60 at terminals 148, and in a like
manner are AC AGC lead 114 of Figure 5. Capacitor 128 and resistor  coupled
to multiplier 84 through capacitors 122 (FIG. 130 are a standard AGC filter
coupled between termi-  5). Resistor 110c is optional and is connected
across nal 124 and ground. Terminal 126 Is a chip terminal  tank circuit
capacitor 110a and inductance 110b if it is provided for coupling a sound
AGC filter to AGC lead  desirable to adjust the "Q" of tank circuit 110
such as 120 of Figure 5. Instead of an AGC filter at terminal  30  to
increase the bandwidth of tank circuit 110. 126, In the exemplary
embodiment a buffer and vol-     Multipliers 60, 84 are common four
quadrant bi- tage shift 118 is provided. An NPN transistor 132 has  polar
multipliers used in integrated circuits. Integrat- a base 134 coupled to
terminal 124 through resistor  ed circuit transistors QC1-18 and integrated
circuit re- 136 and coupled to voltage source 138 through resis-  sistors
RC1-15 are connected on the chip as shown. tor 140. Collector 142 Is also
connected to voltage  35   Voltage supply B+1 is connected through diodes
source 138. Emitter 144 is coupled to ground through  DC1-4 to ground thus
biasing tank circuit 110 as resistor 146 and to terminal 126.
shown. Voltage supply 8+2 provides power to the The chip internal sound AGC
circuit (not shown)  chip. Inputs to the multipliers 60,84 are 11-3 and
out- was intended to provide sound AGC voltage at pin 126  puts are 01-2.
for filtering. However, as shown in Figure 5, there is  40  Thus it has
been found that the quality of the no video composite present at terminal
86 since no  sound can be sufficiently high without resort to both video
modulation is fed to sound detector 84, Le.,  a sound SAW and a phase
locked loop even when us- sound bandpassfilter 80 filters out picture
carrierand  ing a Nyquist Slope effected picture carrier for pro- video
modulation thereof, and the picture carrier at  ducing the 4.5 MHz sound
intercarrier signal. In other 111 is limited and filtered toremovevideo
modulation.  45  words, it has been found to be technically feasible to
Hence there are no synchronization tips present 86  use a sound bandpass
filter comprising a single res- for the internal sound AGC circuit to be
responsive to.  onant tuned circuit 80 instead of a sound SAW filter, Thus,
other arrangements for AGC are provided.     and using a quasi-synchronous
detector for produc- Transistor 132 functioning as an emitterfollower,  ing
the intercarrier sound for 4.5 MHz instead of a DC couples the video AGC
voltage at pin 124 to pin  50  phase locked loop. The present embodiment of
the in- 126 which has a relatively high output impedance.  ventlon provides
high quality high fidelitysound rea- Thus, an AGC voltage fed to terminal
126 from a rel-  sonably clear of buzz at reduced cost. atively low
impedance voltage source will dominate     While there Is illustrated as
described what is at over an internally generated sound AGC voltage. The
present considered to be prefered embodiment of AGC voltage at 124, is
filtered by capacitor 128 and   55  the present invention, It will be
appreciated that nu- resistor 130 and fed to the base 134 of transistor 132
merous changes and modifications are likelytooccur through resistor 136.
The output voltage of transistor  to those skilled in the art. 132 Is
present at emitter 144 and coupled to pin 128.    11                  EP 0
392 772 B1                  12 Claims
Patentansprflche 



1. Apparatus for processing an intermediate fre-     1. Gert zum
Verarbeiten ines Zwischenfrequenz- quency (IF) signal in a television
receiver, said In-  (IF) Signals in einem Fernsehempfanger, wobei
termediate frequency (IF) signal including a pic-   5  das
Zwischenfrequenz-Signal (IF) einen Bildtra- ture carrier and a sound
carrier modulated with      ger und einen Tontrager enthalt, der/die mit
Vi- video and audio information respectively, the pic-   deo- bzw.
Audio-information moduliert sind, und ture carrierand the sound carrier
havina a prede-    wobei derBlldtrggerund derTontragereinen vor- termined
frequency separation therebetween,          bestimmten Frequenzabstand
haben, welches said apparatus comprising:                  10       Gerat
enthilt an IF bandpass filter means (74,94) forfil-       - eiF-(ZF-)
BandpaB-Flltermittel (74,94), tering said IF signal to produce a first
filtered ver-   das das ZF-Signal zur Erzeugung einer er- sion of said
picture carrier but still modulated by      sten gefilterten Version des
Bildtragers fil- said video information and including a picture
tert, die allerdings noch von der Videoinfor- gain controllable amplifier
(94) for amplifying the   15  matbon moduliert lit, und das einen bildver-
IF signal,
stirkungssteuerbaren VerstAfrker (94) zur a video detector means
(60,98,110) cou-             Verstirkung des ZF-Signals enthalt; pled to IF
bandpass filter means (74) for deriving     - ein Videodetektormittel (60,
98, 110), das a second filtered version of the picture carrier         mit
dem ZF-Bandpafl-Filtermittel (74) zum from the first filtered version of
said picture car-  20  Ableiten einer zwelten gefilterten Version rier
relatively free of said video modulation, and       des Bildtragers aus der
ersten gefilterten including a mixer (60) for producing In response
Version des Bildtragers gekoppelt ist, der to said first and second
filtered versions of said       relativfrei von Videomodulatlon ist, und
das picture carrier a detected video signal,                 einen Mlscher
(60) aufweist zur Erzeugung a sound bandpass filter means (80,82) for  25
eines detektierten Videosignals, anspre- bandpass filtering the IF signal
and deriving the        chend auf die erste und zwelte gefilterte sound
carrier modulated with audio information           Version des Blldtrigers;
and including a sound gain controllable amplifier      - ei
Ton-Bandpa&-Filtermittel (80, 82) zum (82) for amplifying the sound carrier
modulated          Bandpall-Filtern des ZF-Signals und Ablei- with audio
information,                     t0 en des Tontrigers, der mit der
Audloinfor- a sound detector means (84) coupled to              mation
modullert ist, und beinhaltend einen both the video detector means (60,110)
and the           ton-verstarkungssteuerbaren VerstArker (82) sound
bandpass filter means (80,82) and includ-          zumVerstarken
desTontrigers, dermitAu- ing a mixer (84) for mixing the second filtered
ver-     dloinformation modullert ist; sion of the picture carrier received
from the video   35  - ein Ton-Detaktormittel (84), das mit dem VI-
detector means (110) and the sound carrier               deo-Detektormittel
(60, 110) und dam Ton- modulated with audio Information received from
Bandpa-Filtermittel (80, 82) gekoppelt ist, the sound bandpass filter (80),
and producing an         und einen Mischer (84) aufweist zum Mi- output
signal comprising a sound intercarrier sig-       schen der zweiten
gefilterten Version des nal modulated with the audio information, and   40
Blldtrlgers, der von dem Video-Detekfor- characterized by
mittel (110) empfangen wird, wobei der mit means (92) responsive to the
detected vid-         Audloinformation modullerte Tontriger von eo signal
for adjusting the gain of both the picture     dem Ton-Bandpalfilter (80)
empfangen gain controllable amplifier (94) and the sound           wird,
und wobel ein Ausgangssignal er- gain controllable amplifier (82).
46           zeugt wird, das sin Ton-Zwischentragersi- gnal enthilt, das
mit der Audioinformation 2. The television receiver of claim 1 wherein the
moduliert ist, gekennzelchnet durch gain of the sound gain controllable
amplifier as       - ine Einrichtung (92), die auf das detektier- reduced
by the adjusting means (92) signal is fur-       te Videosignal anspricht,
zum Einstellen der ther reduced by a gain adjustment means (118).  5o
Verstarkung sowohl des Bild-verstirk- ungssteuerbaren-Verstarkers (94) als
auch 3. The television receiver of claim 2 wherein the fur-       des
Tonverstarkungssteuerbaren-Verstfir- ther reduction of sound gain Is
accomplished by          kers (82). the furthergain adjustment means (118)
shifting the adjustment produced by the means (92) by an   ss  2.
Fernsehempfinger nach Anspruch 1, bei dem die adjustable amount.
Verstirkung des Ton-verstirkungssteuerbaren- Verstarkers, wie ale von dem
Signal des Ein- steilmittels (92) reduziert ist, welter von einem 7    13
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Verstlrkungs-Einstellmlttel (118) herabgesetzt  2. T6e6viseur salon la
revendication I dane lequel le wird.
gain de l'ampliflcateuracoustique A gain r6glable 



tel quo r6duit par le signal du moyen d'ajustement 3. Fernsehempfanger nach
Anspruch 2 be! dam die     (92) est encore r6dult par un moyen d'ajustement
weltere Herabsetzung der Tonverstarkung von   5  de gain (118). dam
welteren VerstArkunga-Einstollmittel (118) errelcht wird, indem die von dom
Mittel (92) er-  3. T6l6viseurselon la revendication 2 dana lequel la
zeugtb Elneteliung umrn oen einstellbaren Betrag  r6duction suppiementaire
du gain acoustique est verschoben wird.
realis6e par le moyen supplimentaire d'ajuste- 10     ment de gain (118)
d6calant rajustoment produit par le moyen (92) d'une quantit6 reglable.
Revendicatlons 1. Systeme de tralitment d'un signal de frhquence
Intermediaire (Fl) dans un televiseur, ledit signal  1S de frequence
intbrmedialre (FI) incluant une por- touse image et une porteuse son
modul6e, res- pectivement, avec uno Information video et au- dio, la
portouse image etla porteuse son compor- tant entre ollos un espacement des
fr6quences  20 pr6d6tormin6 ledit systeme comprenant: un moyen de filtrage
passe-bande Fl (74,94) pourfiltrer ledit signal Fl afin de produire une
premlere version filtree de ladite porteuse image mais encore moduleo par
ladit infbrma-  25 tion video et Incluant un amplificateur dOImage A gain
reglable (94) destin6 A amplifier le signal Fl, un moyen de dhtecteurvid6o
(60, 98, 110) coupl6 au moyen de filtrage passe-bande Fl (74) pour deriver
une seconde version filtr6e de la  3o porteuse image A partir de la
premiere version fil- tr6e de ladite portbuse image relativement libre de
ladite modulation vId6o et comprenant un me- langeur (60) pour produire on
reponse auxdltes premiere et seconde versions filtreas de ladite  35
porteuse image un signal vido detecte, un moyen de filtrage passe-bande
audio (80,82) pourfiltrer passe-bands le signal Fl etd6- duire la porteuse
son modul6e par I'information audio et comprenant un amplificateur
acoustique  40 A gain reglable (82) afin d'amplifier la porteuse son
modulea par l'information audio, un moyen de dotectour acoustique (84)
couple A la fois au moyen de d~tecteur vid6o (60,110) etau moyen defiltrage
passe-bandeau-  45 dio (80,82) et comprenant un melangeur (84) pour
melanger la secondo version filtree de la porteuse image reque A partir du
moyen de do- tectour vid6o (110) et la porteuse son modulea
parl'information audlo recue a partirdu filtre pas-  50 se-bande audio (80)
et produire un signal de sor- tle comprenant un signal son Interporteuse
mo- dule par l'information audio et caract6rise par un moyen (92) sensible
au signal vIdio de- tect6 pour ajusatr le gain a la fois de I'ampliflca-
66 tour vid6o A gain reglable (94) et de I'amplifica- tour acoustique A
gain r6glable (82).    


