2187348 Video Signal Processing System WTH SOUND Tﬁgiﬁ s invention
concerns a video signal processing system 1lsuch a 85| on receiver,
wi'th a seund trap in 5 a video |IF signal channel and.a sound trap in a
denodul at ed baseband vi deo - '.-.|,'aI- a-th. In a teI £evision rece| ver,. the I'F
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frequency. The SAWTfilter.sound
' . which is subsequently demodulated to produce an audio signal. The

video IF channel typically 1nq1udes a trap for attenuatzng the . (normally
41.25 MHz) sound carrier signal freguency.

20 ' An output of the.videe_IF channel is applied to a video
‘demodulator which p:ovides a baseband video signal. The
baseband video signal is coupled to luminance and
chrominance signal processing c1rcu1ts in the case of a
color television receiver. '

25 A surface acoustic wave (SAW) filter when teed in

the IF channel of a television receiver~offers advantages (Z

in terms of small size, low cost and reproducible

performance without need of alignment. SAW filters are
available as dual channel devices, i. e., including both

30 video IF and sound IF SAW f11ter channels, and as such are
partlcnlarly useful in receivers employlng the

| quasi-parallel IF prlnclple. One example of a dual channel
' SAW IF filter is SAW filter type TSB 2201 commerc1a11y
~ available from Sanyo Corporation. _
‘35 A SAW filter in the v1deo IF channel typlcally
| _exhlblts a trap response,: i.e., a frequency null, at the
41.25 MBz sound carrier frequency. The SAW filter sound
trap commonly attenuates the 41.25 MHz sound carrier signal
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trap comonly attenuates the 41.25 MHz sound carrier signal -2- by
‘approxi mately -25db t'o -35db, which i's usually i nadequate to assure that
sound information will not interfere with2er .inpair the video information
contained in a denodul ated baseband vi deo signal. The sound information 5
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Accordi ngly, pursuant t h I t e 0

di scl osed herein the co g?p%%egeaaegggﬁ tre%h?§E§I gg%&%% ?ﬁéﬁ%{ mnth

a\sound trap a e n Ay set
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region and a flat-topped characteristic in the passband
region would require the use of a complex and costly IF
filter. Applicant has recognized that the non-ideal
response of the sound trap in the video IF channel produces

20 unwanted attenuation of IF frequencies in the immediate |

' vicinity of 41.75 MHz, and that such attenuation leads to
associated attenuation of high frequency baseband video
signal information particularly in the vicinity of the 4.08
MHz baseband chrominance signal. Unwanted attenuation of

25 the luminance signal near 4 MHz also results.

N\ : Accordingly, pursuant to the principles of the
present invention there is disclosed herein the combination
of a sound trap in a video IF channel with a sound trap in
a baseband video signal path, the ‘'sound traps being coffset

30 from the sound IF carrier frequency and the sound intercarrler
‘frequency respectlvely.
' : 'In an illustrated preferred
embodlment of the invention, a first sound filter in a
video IF channel of a television receiver exhibits a null
35 response at a frequency offset from the 41.25 MHz sound IF
carrier signal frequency. A demodulated baseband video
signal is filtered by a second sound filter which exhibits
a null response at a frequency offset from the 4.5 MHz



enbodi nent of the invention, a first sound filter in a video |IF channel of
a television receiver exhibits a null response at a-:frequency offset
fromthe 41.25 MHz sound I F carrier S|gn§ frequency. A denodul at ed
bhaseband video signal is filtered by a second sound filter which exhibits a
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first sound regusRey, & 5y Manifasted in the
att enuat 8d i dembdubatelabdsebdnd sn@ed s:.lgns]he dherigetond sound filter

FI GURE 1 shoys r n lLon _receiver stem ncl udi.ng
apparatus in engoggl %gt Eg'frp?;l %%mﬁ ;ﬁ&‘iet:;t% AEENTE %tﬁw FI GURE 2
illustrates !ﬁ§OMF%P¥}dé5véﬂ§®mmmw dthen bemebhmxhrvideo t-ap

included in g8idhal.Vi deo IF channel in the systemef FIGURE 1; and Fl GURE: 3+

illustrates the arrpllt us f.requency response of a sound trap in a”
baseband vi deo signal iBgsi em of FIGURE 1. In FIGURE 1,

broadca®0 RF tel evisi om:suagan,ssmws raewﬁﬁ_@nbbfala @alwq:é&ﬂﬁ&ppl I ed
to a tuner n the nal ,of a _sel ected TV channel
to an interng gﬁcgggg# %éﬁt’ﬁ@ i*’%&;" %\?i in FRPESY IR T %) and
sound carri eprineiples. 9f4th¢59UHSentd1Meﬁ5l:1HHz: respectively, in the
NTSC. system The vi de a duI ated (AM
4 ﬂih& tes. ﬁe %lé'q%?& ot at i on.

vestigi al sirdeband signal on al ni ng e COMmposi|
sound | F car FFeEUERCY FegpoBAey ofpauEeuad CRRFiergtxiap included in a

15 video IF channel in. the system of FIGURE 1; and
_ - FIGURE 3 illustrates the amplitude versus
£requency response of a sound trap in a baseband video
signal path_;n_the system of FIGURE 1.. .

' In FIGURE 1, broadcast RF telev1slon signals

20 recelved by an antenna 10 are applied to a tuner 12. Tuner
12 translates the RF s19na1 of a selected TV channel to an
xntermedlate frequency (IF) signal including video
(picture) and sound carriers at, e.g., 45.75 MHz and 41.25
MHz, respectavely. in the NTSC. system. The video IF

25 carrier is an amplltude modulated (AM) vestigial sideband

The )

s:.gnal conta:.m.ng the compos:l.te video information. The W,

sound IF carrxer is a frequency modulated (FM) signal.
. The IF output. signal from tuner 12 is applied to
_ a network 14 including a preamp11f1er and a 47.25 MHz
30 ad:acent channel sound trap wh1ch prevents automatic fine
tnnlng (AFT) circuits of the recezver (not shown) from
locking onto the- adJacent channel sound carrier 51gnal
rather_than,the carrier signal to which the receiver is
tnned.,' e o o :
35 o The IF szgnal from the output of network 14 is
,spllt into two separate channels for separate sound and
vzdeo 1nformatlon processlng 1n accordance with the
quasz-parallel prznclp;ezby,applyzng it to two bandpass



The I'F output signal fromtuner 12 is applied to a network 14 including a
‘preanplifier and a 47.25 MHz 30 ., adjacent channel sound trap which
prevents automatic fine tuning (AFT) cirggudts of the receiver (not shown)
from | ocking onto the adjacent channel sound carrier signal rather than the
carrier signal to which-the receiver is tuned. 35 The | F signal
fromthe out fitltsfrshdiSvand 16 . s Bhe idutpub signakpfrah enetwork! s4f 95
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vi deo si gnal c!ramall at lnrlﬁéwrles afdé O ItHEd eban fk? S%HQ
denodul a? on ch neI Filters 15 an 16 in this exanp e are o

surface cou&q AR FPRRREG KaAve KSAW) G¥P€wms a video | F passband

response which attenuatRid tiere 151 hids wmemqusasﬁamgmé Srssé ey
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circuit 18 s@Hffferentiall PputnBiig
bandpasg .filter ft$ ank .gircyit 21 oper at'l vﬁfby assom at ed W t q’#idéw )

derodul 20or S3fferential Jnputs 95 widen damodnlator mekwork RR ich
Derodul at or i@ mﬂmmmprecwst dndluded iin conjintdgrated tdiranpass filter

i gnal | art ol A8 28 el dt N ol AR, GG %
di\sgussed su%@q‘maﬂ yfllttlﬁé' andko siconite @siqpeatatiivedy asgmtiated ovighieo
si gnal procesSidad Wemodhilatior @ov'ﬂe \Eféa:%s%é%é S5 MU dgb R G and B
col or |qgge E%E&%Z&pkﬁgd%%nibg Demodulator 20 includes circuits which,
in conjunction with bandpass filter 21, form a synchronous
detector that produces an output baseband video signal.
After filtering by a.band reject sound'trap 26 as will be
_ discussed subsequently, the baseband video signal is
20 applied to video signal processing circuits in a v1deo
processor 29 for producing R, G and B color image
representative signals as known.
In most receivers sound trap 26 is a 4.5 MHz
intercarrier sound trap for removing the intercarrier sound
25  signal, which undesirably is produced by the video signal
Y demodulation (mixing) process, from the baseband video
signal to be processed by video processor 29. If the FM
modulated 4.5 MHz intercarrier sound signal were permitted
to be proéessed by video processor 29, annoying visible
30 “beats" would be seen in a displayed p1cture as a result of
1nterference between the intercarrier sound 51gna1 and the
luminarice and chrominance components of a baseband video
signal. |

Filter 16 in the sound IF channel ‘exhibits a
35 _double tuned response with a first peak amplltude response
at the 41.25 MHz sound carrier frequency, and a second peak
amplitude response at the 45.75 MHz video carrier
frequency. Alternatively, the first and second peak



In nost receivers sound trap 26 is a 4.5 MHz intercarrier sound trap for

renmoving the intercarrier sound,25 si gégd , which undesirably is produced
by the video signal denodul ation (m xing) process, fromthe baseband video
gignal to be processed by video processor 29. |If the FM nodul ated 4.5 Mtz

i ntercarrier amplidudeyrespaasespay texidibit e nomsymete iyali depsetocessor
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A bandpiﬁs filter, tank crrcult. 25 operatlve y assocCl a sound

denodul &Por SArrierfreamEncy. sPemodnlatox 22 imcludes ihrayiks orich,
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signal, couples the 4.5 MHz FM 1ntercarr1er sound slgnal
from the output of demodulator 22 to an FM demodulator 24..
A demodulated baseband audio signal from the output of FM
demodulator 24 is applled to a sound slgnal processor
20 network 28 which 1ncludes, for example, a stereo decoder
which provides L (left) and R (rlght) baseband audlo
signals to audio amp11£1ers (not shown) '
The amplitude versus frequency response of a
video IF SaW filter used in a consumer television receiver
25 correspond;ng to SAW fllter 15 typxcally exhibits a nominal
~amount of attenuat;on at the 41.25 an ‘sound carrler signal
frequency, and unwented attenuat;on of IF frequencxes in
the v1c1n1ty of 41.75 MHz. To echleve a SAW filter
response wzth a nomznal amount of attenuation at 41. 25 MHz
30 but with 1ns1gn1£1cant or zZero attenuat;on at 41.75 MHz
. would requ;re the use of a relet;vely 1arge and expen51ve
SAW filter. Such a SAW f;lter would be uneconom1ca1 for
use in a consumer television recelver, however.
. SAW filter 15 in the video IF channel of the
35 embodlment of the present 1nventlon exhxblts a trap
response as deplcted by the amplztude (A) versus frequency
(£) response of FIGURE 2. Speclfically, a frequency null
exlsts at a frequency {e. g., approxlmately 41 MHz) slightly
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denodul ator 24 is applied to a sound signal processor 20 network 28 whi ch
‘i ncludes, for exanple, a stereo decoder which provides L (left) and R
(right) baseband audi o signals to audioglifiers (not shown). The
appl i tude versus frequency response of a video IF SAWfilter used in a
consuner television receiver 25 corresponding to SAWfilter 15 typically
exhi bits a ndessathamodhie d@il .25 MHzatfregquendyo £t ddind aaxrriearri er
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amount of at tendessoatienpationithag) wvoudd haven hieen MQMC@ ifrthe

attenuation goull dariile f&es;lﬁfmgd At A il :ﬂﬁ:ﬂf and
expen5|vg SAQfilter. Sugch a SAWTilter moqld e unecononm cal “for use in a
consumner >t el '§L8nsfa§‘8e|t\}€'te e, 3E\signad, fpequengies;iifodhe

channel of tumaalawb&dumltty oif e 7% omnta:lewwalm gedidliy s a trap

resp nsg*gsSpecb%E%gPF Q%F%nﬁﬁ'tUdaﬁ&P%'gir us fregﬂﬁ$cy éﬁ%ﬁ{eéﬁonse of

apprOX|natelylnseNHﬂFhsﬂfgﬁtbﬁuenCJGs hessaﬁhmmuatadmthhIWieqnemquenny of
the sound cagpl ehesw&amtyﬂ%f%h&%% fogin%n Eﬁ{ fore
ave een ex er|e

SUbJeCtis fo |l ess attenuation than woul |f the sound

carri er *Pr eqGONPPNGDL: OF 2 demgdnlated hﬂqehﬁﬁqﬂV149°
however, |F hngnafrhq&&ueyc leminancee sigiadl dompdnents bofa bhs&d&idz are

advantageouskx ;g cte to less attenuation. This result is desirable
since such | F HBF S are associated with frequencies in the vicinity

the 4. 08 MHz chronlﬁhnseaitgnabhlmhe dempmmhud(ﬂbundktnapﬂﬁnaqndnmseband
LT b b SR A, L O
the undesired 41.25 MHz IF sound carrler signal in
v1deo IF channel, signal frequenc1es in the v1c1n1ty of
41.75 MHz are desirably attenuated less. In this example
the 41.75 MHz signal frequency (corresponding to 4.0 MHz in
a baseband video signal) is attenuated by approximately =5
20 db, which is several db less attenuation than would be
experienced if SAW filter 15 exhibited a null at the 41.25
MHz sound carrier signal frequency. As a result of the

described trap response of filter 15, excessive attenuation
of baseband chrominance signal information and high
25 frequency luminance signal information is aveoided. "

(. ~ The reduced attenuation of the 41.25 MHz sound
carrier frequency which results from the described trap
response of filter 15 is compensated for by means of offset
sound trap 26, which filters the demodulated baseband video

30 signal provided from video demodulator 20. Offset trap 26
illustratively comprises a relatively simple and
inexpensive tank circuit or ceramic filter with a null
frequency of 4.46 MHz, which is slightly offset from the
4.5 MHz intercarrier sound signal frequency. Offset trap

35 26 provides the additional attenuation needed to assure
that sound components are sufficiently attenuated in the
baseband video signal applied to video processor 29.



respc;nse of SAWfilter 15 results in | ess attenuation of 15 t he undesired -
41.25 MHz | F sound carrier signal in thejvideo |IF channet, signal

frequencies in the vicinity of 41.75 Mz are desirably attenuated less. In
fhis exanple the 41.75 Mtz signal frequency (corresponding to 4.0 MHz in a
baseband vi dEe ssourd ) trapping chaxacterigpiosi ofit £ijter 28 andbtrap 26 is
several db Iéﬂf I b ek S ., 15
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of 4.46 Mz 5&@ r é“éﬁ' ngercarrier sound
si gnal frequel\#\tc%/ ’?’é%it:i%] Egéf%ea (B;g] gld_%f’?l %nal attenuation
needed ¥® assure that T rﬂ}ﬁ@lﬂ%eﬂreoghma&:iem pf filsewallddimn the
baseband vi degesvmeé PPREh&khdD Hé\ﬁ'ﬁ@gpéoﬁﬁiiohtza frequéncghﬁligcli‘x 1y o

trappi ng char |cs of 15 an roduce a desir
of sound mf%#afr%?# o Ehe, H‘#(%r%? nsg ARENCHe Widdoa
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baseband video information assoc1ated wzth the chrominance
and lumznance components.
The v1deo IF, sound IF and zntercarrzer frequencies
20 of 45.75'Mﬁz, 41.25 MHzZ and 4.5 MHZ respectlvely are those
commonly usedlln NTSC. In PAL type I, the video-IF is
normaliy 38 9 MHz and the sound IF 1s normally 32.9 MHz,
giving an 1ntercarr1er frequency of 6 0 MHz. In PAL type G,
the video IF 1s normally 38 9 MHz and the sound IF is
25 normally 33.4 MHzZ, giving an 1nterca:r1er frequency of
5.5 MHz. | |

30



io Thus the di scl osed conbination of filter 15 in the video I F
‘channel having a null” at a frequency slightly offset fromthe 41.25 M+
sound carrier frequency, with a trap 26 in the baseband vi deo path having a
nrll slightly offset fromthe 4.5 Mz int8rcarrier sound frequency, 15
produces a desired anount of sound information attenuation in the video
channel while S¥55M§bnserving hi gh frequency baseband vi deo i nformation

associated with the chropinapficaavgdbonsngnae peopessiny shizteri deo | F,

oA L e hECR SR ELahhTAURRN 53, Eennthrtindd, Hobe et ooin”, 2,
I'F is normal | yc&BrPertfrequenbiesoand pFocessedmahly havihgVdz vidies IF an
38,5 v o FEOUEE HrSeefsPnd Enahllely whiBE For Bembaiiaeing B C0COTH
frequency of 5videeiIF3outputisigmalifrom saiddvddepgdfl spovadssi ng system
in which IF si"ﬁpaéésafﬂanehﬁféﬁﬁst eanbesduéegadeagdgghae?ia@w 's3gnal,

frequ€ncites are processed a aving a video |IF, gnal _processi ng
channel, neansa® radﬁiﬁﬁﬂlﬁigﬂglapﬁgbeSOFFCBHP&&ngFQAQIbPﬁGPP§5id video IF

si gnal processvigeshgigralt eorvode6csighateienli¥adeensm@anls, and a video
signal path for cougglng sald.bfsepand vi deo signal to video signa
utilizati dP meBPRATABUS SIPBFLELREAprising: a first filter in said video IF

signal processing channea £ibsti fibgez bnl saldsptdee IF sifmaquency of fset
second 111t er Prodefeihdiehandl Exibitiba s iy BekpbRse a5 A o1 s
f neguency of f sErequency offset from the frequency of the IF sound
carrier signal; and
15 a second filter in said video signal path
exhibiting a null response at a frequency offset from
the frequency of the intercarrier sound signal.

_ 2. Apparatus according to Claim 1, wherein
20 said first filter exhibits a null response at
a frequency less than the frequency of said IF sound
carrier signal; and
Said second filter exhibits a null response
at a frequency less than the frequency of said
25 intercarrier sound signal.

3. Apparatus according to Claim 1 or Claim
2, wherein ' ' '
said video signal processing system comprises
30 a quasi-parallel IF signal procéssing network including
said video IF signal processing channel and a sound IF
signal processing channel; and
_ said first filter is a surface acoustic wave
(SAW) filter. ' '
35
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thg frequency of the |ntercarr|er sound signal. 2. Apparatus according to
im1l, wherein 20 . said first filter exhibits a null response
at a frequency less than the frequency_ gf said | F sound carrier signal; and
said second filter exhibits a null respdnse at a frequency |ess than t he '
frequency of said 25 intercarrier sound signal. 3. Apparatus according to
Claim1 or Claim2, wherein said video signal processing systemconprises
30 a quasi-parallel IF signal processing network including said video IF

si gnal processing chgpneh méehédsSes réEeésgzg aﬁrwegigﬁalchaoaab and
\"

said first filter |[s a_,surface, acou -9- 4. A
met hod of SRWRA AR Videe rcarpiersy L a%%QVFheGSCBPFFEFStPn whi ch

the signalaividessEr sbgmali slwcéfssngnchamelzeeompmshngnal f&eenrl sing a

Froquency SLE0% SebREnEnd s nhfEoRakotteCal £ P PRIk BEFRE® rul

response dfremftheuEregquencycof f then TResoundrcarrier andqaesepona .A video

signal pr #€2%§$f$f@1ﬂ€y%n%uf VrggﬁongeségnélfPé&ﬁsﬁéynngQéQne| S

conpr|3|n ting a nu response-at a“frequency offset
fromthe f %@Ee MntQEpﬂFileﬁff¥ﬂ§u¢ﬂc¥ound carrier signal and having a
vi deo signal path for a baseband vi deo signal produced fromthe video IF

AR S SRR e SR T
frequency,vidéo &2, stqnaheprocessﬁnglehannel comprising a first

filter exhibltlng a null response. at a frequency offset

from the frequency 41.25 MHz, of the IF sound carrler

s1gnal and having a video signal path for a baseband

video SLgnal produced from the video IF s1gnal in the said

processing channel, the video SLgnal path compr1s1ng a

second filter exhlbitlng a null response at a frequency

offset from the frequency, 4.5 MHz, of the intercarrier

sound signal. . '

6. A video siQnal procesSinq sysfem having a
video IF signal processing channel ccmprising'a first
filter exhibiting}einull response at aﬂfrequency offset
from the frequency, 32.9 MHz, of the IF sound cerrier
signal and having a video signal path for a basebend video U
signal produced from the video IF signal in the said
processing channel,'the video signal path comprising a
second filter exhibiting a null response at a frequency
offset from the frequency, 6.0 MHz, of the lntercarrler
sound s1gna1.

7. A video signal prcceSSing system havinq a’
video IF signal processing channel comprising a first
filter exhibiting a null response at a frequency offset
from the frequency, 33.4 MHz, of the IF sound carrier
signal and having a video signal path for a baseband video
signal produced from the video IF signal in the said

LT




sound signal. 6. A video signal processing system having a video |F signal
‘processi ng channel' conprising a first filter exhibiting a null response at
a frequency offset fromthe frequency, 32.9 MHz, of the IF sound carrier
signal and having a video signal path fel0a baseband vi deo signal produced
fromthe video IF signal in the said processing channel, the video signal
path conprising a second filter exhibiting a null response at a frequency
offset fromthe frequency, 6.0 MHz, of the intercarrier sound signal. 7. A
vi deo signal_processi ng system having.a vigdeo | F signal processing channel
conpri si ng pf&ﬁ%ﬁeﬁﬁ I‘%Eﬁl ' DFRE nﬁ%?\ﬁ*@%ﬁ%’% eemprisindedcy of f set
fromthe f rsepont\filer ediribitind e ITubburessaisé it Sa offeqastcavi ng a
vi deo si gngle, ' i de i | produced, fromthe, video I F

i gnal 1 o HEPER f<8n PSR ertor e S 00 I, Pof S Cat Srtner L8R 1
conpr[singS?QnﬂxﬁiBHalter exhibiting a null response at a frequency offset
fromthe frequency, 5.5 MHz, of the intercarrier sound signal 8. A video

si gngt” processing system substantially as herein described wth reference
to the acconpanyi ng &-awithJiideo signal processing system

: substantially as herein described with reference to the

accompanying drawings.
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