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TELEVISION RECEIVER WITH
SWITCHABLE CHROMINANCE .
SIGNAL FILTER

~ This invention relates to color television receivers
generally and particularly to color television receivers of a type
having multiple inputs for RF and baseband video sources and also
having provisions for variably filtering the chrominance component
of a selected video input signal. |
A problem of color distortion can arise in color television
receivers of the type having both RF (radio frequency) and base-

- band video input signal sources. More specifically, when one is

15

20

displaying a video signal provided from an RF signal source by a
tuner and associated IF (intermediate frequency) amplifier and
detector, it is necessary to filter the throminance signal to correct for
sideband distortion. Distortion results because the IF filter tends to
suppress the upper sideband of the chrominance signal relative to
the lower sideband and this unbalance in the sidebands can lead to
visible color distortion in displayed images. Conventionally, the
correction is made by use of a chrominance band pass filter having a
"sloped” or non-symmetrical response which attenuates the lower

~ sideband such that the overall response is-about the same

(symmetrical) for the two sidebands. . On the other hand, video-
signals provided by an auxiliary baseband video input are typically
reasonably well balanced (symmetrical) signals and require only

- conventional symmetrical band pass filtering..

30

Color television receivers with source dependent variable
chrominance signal filtering are known. An example is described by
Sendelweck et al. in US Patent 5, 107,341 entitled COLOR TELEVISION
APPARATUS WITH PICTURE IN PICTURE PROCESSING AND WITH
VARIABLE CHROMINANCE SIGNAL FILTERING which issued April 21,

1992, An exemplary embodiment of the Sendelweck receiver

35

includes a picture-in-picture processor and a variable filtering 01rcu1t
for switching between a "slope” type filter and a symmetrical or
"haystack” type of filter. A control signal is supplied to the filter

- selection switch so as to select the "slope” type filter for the
' chrominance signal when the main picture being displayed is

—_—
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SW TCHABLE CHROM NANCE o S| GREAFBOIER 5
This jnvention relates to color television receivers general |y and
particularly to color television receivers of a type having nultiple

I nputs for S d I a My A S
fcrlro vari-abl y wg??ngyfﬂq RE g%n%%csgﬁicganggﬁeﬁ&o selectin %Hé %a&é?&d&s’v?geo
i nput si gnal . symmetrlcal ?ter when the main picture being dlsplayed is

provided from an auxiliary video source.

The present invention simplifies the chrominance signal

5 processing by a combination of fixed and tunable filters which, in
addition to properly conditioning the chrominance signal based on
the signal source, also provides improved group delay characteristics
and an advantage in suppressing interference from a non-video
source such as, for example, FM_?adib'. _

10 : A chrominance signal sideband correction filter,
embodying the invention, comprises first means' for determining a
lower portion of the amplitude characteristic of said sideband _
correction filter; second means for determining an upper portion of
the amplitude response of said sideband correction filter; and means

15 for tuning said second means to a first condition for providing a

| symmetrical overall amplitude response and for tuning said second
means to a second condition for providing an asymmetrical overall

amplitude response for said sideband correction filter.
The foregoing and further features of the invention are

20 illustrated in the accompanying drawing, wherein: _

FIGURE 1 is a block diagram of a color television receiver
. embodying the invention;
FIGURE 2 is a response diagram of a high pass filter used

. in the receiver of FIGURE 1;

25 FIGURES 3-6 are response dlagrams 1llustratmg the
amplitude and group delay characteristics of the color filter used in
the receiver of FIGURE 1; and

- FIGURE 7 illustrates the overall group delay response of
the chrominance filter in combination with the IF response for the

30 receiver of FIGURE 1. '

' The receiver 10 of FIGURE 1 comprises inputs 12 and 15
for receiving, respectively, RF signals and auxiliary baseband video
signals. The RF signal is applied via a tuner 13 and an IF amplifier,
detector and sound trap 14 to one input of a signal source selector

35 switch 16 which receives the auxiliary baseband video input from

input 15. Selected source signals are applied to a

luminance/chrominance signal separator 18 which supplies a

2 .
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10 A problem of color distortion can arise R@aAc86856
t el evi si on receivers of the type having both RF (radio frequency) and
base- band vi deo i nput signal sources. Mre specifically, when one is

di spl ayi ng aS %dsilﬁﬁ?riarﬂ{eoﬁéﬁq fleo ain&hin %Qn@f Source by a

tuner and ass ate equenc anplifier and 1 5
detector, itl mlm@éécﬁupmmncm ségnalhpregessemaie Eagnsgparatasbrrect for

si deband di {biiaAncd) ﬁtr%l '@I‘ fse%?hh%db%aé'sﬁn‘o'i‘nﬁnhﬁcé'hIt@f 36" Gutfifled
SUPPT €8s the Up%%rntgrln w xch prov:des %OTa?%b?y ?1196red cﬁroar}:%nvaencte signal

5 - C2 to a second input of the Y-C processor 20. Processor 20 provides
conventional functions such as color demodulation, hue and
saturation control, brightness and contrast control, etc. and supplies
processed luminance and chrominance component signals to a
display processor 50 that matrixes the signals and generates RGB

10 format signals for display by a display device 52 such as a kinescope,
a LCD display or some other suitable display. Control of the receiver
(e.g., channel selection, source selection, video processing , -etc. is
provided by a receiver control unit (e.g., a microprocessor) 40
'controlled by a user remote control unit 42.

15 The chrommance signal filter 30, under the control of
unit 40, selects asymmetrical chroma filtering when the tuner source
is selected by the user (to correct for the receiver IF amplifier
response) and selects symmetrical response for the chrominance
signal band pass characteristic when the auxiliary input signal is

20 selected. . |

Filter 30 comprises a cascade connection of a high pass
filter 31, a fixed frequency trap 32 and a variable frequency trap 34
coupled between the input terminal 35 and the output terminal 36.
Control of the vdriable frequency trap 34 is provided by a switch 37

25 which selects reference voltages provided by reference voltage
sources 38 and 39 (illustrated, for simplicity, as batteries) selected
by a control signal CS provided by the control unit 40 to a control
input 35 of chroma filter 30.

In operation, the change in trap frequency determines

30 whether the filter exhibits a symmetrical response (for auxiliary
input signal selection) or asymmeti'ical response (for tuner provided
video). _

Recall that in prior art systems the conventional approach
is to use a separate symmetrical filter for auxiliary input signals and

35 an asymmetrical filter for RF provided input signals to compensate
for the sideband  differences of the two sources and a video switch
for selecting the appropriate filter.

3
—_—

' This Sheet Has B Been

LT



t he | ower sideband and this unbal ance in the sidebands canRFé'\aoS@éG
visible color distortion in displayed i neges. Conventionally, the 20
cqrr%ction is made by use of a chrom nance band pass filter having a
"sl oped” or non-symret rAgwdntageeeslys el wleeat foNuBk@Ssdpagaleollters and a

o1 deband, SUCh i it 1 S R, LLATRRES ! Pae R S E o Tnstead, i,
provi ded by azrarmbka:lﬂlhemngafemm visdamplementear dyt apihigh | yasas filtereddprebl y.
vel | bal anced; (S "FELSARA hral) HR! shd W VA HHIE S H¥Yuency trap 34. The
5 present invention additionally provides, amplitude rejection at one-
half the chrominance signal frequency (to avoid problems with
aliasing of chroma components), symmetrical group delay about the
- chroma subcarrier frequency and phase equalization of the system
4.5 MHz trap. The combined effécts of the high pass filter 31 and
10 fixed frequency trap are illustrated in FIGURE 2 where it is seen that
the sub-harmonic of the chrominance signal is sharply rejected.
In more detail, the fixed frequency trap 32 provides
rejection at about half of the chroma frequency and, in combination
with the slightly underdamped response of the high pass filter 31,
15 determines the low frequency side (below 3.58 MHz) of the chroma
response for both the symmetric and asymmetric modes.

. The variable chrominance signal trap 34 is tuned to a
frequency of 5 MHz in the asymmetric mode (by virtue of control
unit 40). Advantageously, this prevents interference (in the USA)

20 Dbetween channel 6 and low frequency (e.g., FM stations). In
combination with the underdamped nature of the high pass filter 31
it provides the high frequency (above 3.58 MHz) response for the
filter in the asymmetric mode. To accomplish the symmetric
response mode for the auxiliary input video signal, the chroma trap

25 frequency is varied (tuned) lower to 4.55 MHz, to determine the
response symmetry above 3.58 MHz. This is feasible in that the FM
rejection is only required when the band pass filter is in the
asymmetric mode. '

Phase equalization in the two modes is accommodated by

30 having the chroma trap 34 tuned high in the case where the 4.5 MHz
trap will dominate the response above 3.58 MHz and lower when the
group delay of the 4.5 MHz trap is not present. In the symmetrical
mode, the chroma trap 34 will provide group delay symmetry about
3.58 MHz, the color subcarrier frequency.

35 : FIGURE 2 shows the overall effect of the high pass fllter
31 and the fixed trap 32. As noted, this determines the low
frequency half of the overall bandpass response and also provides a

4
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conventional symmretrical band pass filtering. RCA éélgép

tel evision receivers with source dependent variable chrom-nance si gnal

filtering are known. An exanple is described by Sendel weck et al. in

US Patent 5, ABiH34t Ralfi m@ds,&@amefr&tf 39 an m&g T PI CTURE
%BLIgyC\IJ-lROVI NANCE S g%%v FILTERI NG

\lA/rl\;li ?hCTEEEeEROCEW%EfdA\ &g“ailQQg?'Ste MAk exenpl ary embodi nent of the
Sendel weck recei ver FIGRIRES8eS ' thrpughubeshowpilee amplinudecandr group a
variable TiltgLiN0 edgdes of the chroma filter in the two modes of operation
5 (symmetrical and asymmetrical) while FIGURE 7 shows the group
delay response of the chroma filter in cascade with. the tuner 13, IF
and 4.5 MHz sound trap 14. As shown in these figures, the
. substantially constant group delay and variable symmetry is
-achieved. by only changing the notch position of the variable notch
10 filter. Additionally, for RF input sources, FM radio interference is
suppressed by the presence of the 5 -MHz notch location (thus
preventing interference from low band FM stations, e.g., 88 MHz
from TV channel 6 which differ by about 5 MHz.
Various c-hanges and modifications may be made to the
15 illustrated embodiments of the invention. For example, although
analog devices (e.g., active filters) have been used in the illustrated
_embodijr}lent, digital devices may be used instead to provide
equivalent overall functions. including low pass filtering with a low
. side fixed notch and variable high side notch filtering. |
20  There has been shown and described a chrominance
signal sideband correction- filter in which a fixed filter determines a
lower portion of the passband response of the correction filter and a
~ variable filter determines the upper portion of the amplitude
response and in which the variable filter is tunable to provide either
25 symmetrical or asymmetrical overall amplitude response.

- 5

en Replaced’

.



for swi—t—ehi—ﬁg—be{—weeﬂ—a——sl ope" type filter and a synfretri cal R&CA386,956

hayst | ter. A control signal is supplied to the filter
se| ecti u sﬂlll o select the "slope" type filter for the
chromir the mai n picture being displayed is .

This«is the repl acenment sheet

CLAIM:

1. A chrominance 51gnal sideband correction filter,

characterized by: .
5 . a fixed filter means (31,32) for determining a lower
- portion of the amplitude characterlstlc of said sideband correction

filter; |

_ a variable filter means (34) for determining an upper

portion of the amplitude response of said sideband correction filter;
10 and _
means (37) for tuning said variable filter to provide a
symmetrical or an asymmetrical overall amplitude response for said
sideband correction filter.
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RCA 86,956

Abstract

A fixed filter (31,32) determines a lower portion of the
amplitude characteristic of a chrominance signal sideband correction
5 filter (30). A variable filter (34) determines the upper portion of the
amplitude characteristic. A control 51gnal (CS) tunes the variable
filter for providing a symmetrical response for video signals having
. balanced color sidebands and tunes the variable filter for providing
. an asymmetrical response for video signals having unbalanced -
10 sidebands. '

\'\‘
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RCA 86,956 '
2 provided by an RF signals sourcetéﬁﬁ'for sel ecting the "hayst ack” E}/
or symetri cal filter when the main picture being displayed is .
provi ded froman auxiliary video sour ce. The present

i-nvention sinplifies the chrom nance si-gnal processing by a 5

conbi nation of fixed and tunable filters which, in addition to properly
condi tioni'ng the chroni nance S|gnal based on the signal source, also
provi des

RECEIVER 10
Y-C - DISPLAY |
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SOUND TRAP | |
(, 18 I 3 _
SOURCE Y/ | I
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. . _ WA LAGOM :
i nproved group del ay characteristics and aﬁ“?dvantage i n suppressing
interference froma non-video source such as, for exanple, FMradio.

The present invention has application to chrom.nance.signal correction 10
apparatus of a type conprising a fixed filter nmeans for determ ning a given

portion of the anplitude characteristic of the sideband correction filter;
filter means for determning a further portion of the

anpl i tude response of the si deband correction filter; and control
means for controlling the variable filter means to provide a
"symmetrical or an asymmetrical overall anplitude response

a vari abl e
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15 for the sideband correction filter. 2O0F8 I n accordance with the
~invention, the apparatus is characterized by circuit means coupl i ng
the fixed filter neans and the variable filter nmeans in cascade

between an input, to which a selected chrom nance input- signal is applied,
and an out put of the chrom nance signal sideband correction filter;
the fixed filter neans 20 ~conprising a high-pass filter; the variable
filter means having a frequency control i nput and providing variable
attenuation of an upper sideband of the selected chrom nance i nput
signal at one of two selectable frequencies; and the control
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RCA 86,956
: : WA : :
means conprises frequency contr ol |nput-c#4&%g'var|able filter nmeans for
t uni ng the variable filter neans to a first one of the two sel ectable

frequencies for 25 ° symmetrical chronminance input signals and for tuning *
the variable filter nmeans to a second one of the two selectable

frequenci es for asymetrical chrom nance I nput si gnal s.
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WA LAGOM
2a The fore90|ng and fY¥fher features of the |nvent|on

are illustrated in the acconpanyi ng draw ng, wherein:
enbodyi ng

FIGURE 1 is a bl ock di agram of. a col or tel evision receiver
the invention; 5 FIGURE 2 is a response diagramof a high

pass’ filter used in the receiver of FlIGURE 1;
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FI GURES 3-6 are response diagrans iIIustréang t he anplitude and
group del ay characteristics of the color filter used in the receiver
of . FTGURE 1; and 10 - FIGURE 7 illustrates the overall group
del ay response of the chrorninance filter in conbination with the IF
response for the receiver of FIGURE 1. The receiver
10 of FIGURE 1 conprises inputs 12 and 15 for receiving,
respectively, RF signals and auxiliary baseband video
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is applied vi'fta tuner 13 and an IF anpllfler

LS signals. The RF signal
source sel ector

detector and sound trap 14 to one input of a signal
switch 16 which receives the auxiliary baseband video input from

~input 15. Sel ected source signals are applied to a
Iun1nance/chron1nance signal separator 18 which supplies a
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TELEVISION RECEIVEQ WITH: 0 -2
SIGNAL FILTER

This invention relates to color television receivers

- generally and particularly to color television receivers of a type

having multiple inputs for RF and baseband video sources and also

‘having provisions for variably filtering the chrominance component

of a selected video input signal.

A problem of color distortion can arise in color television
receivers of the type having both RF (radio frequency) and base-
band video input signal sources. More specifically, when one is
displaying a video signal provided from an RF signal source by a
tuner and associated IF (intermediate frequency) amplifier and
detector, it is necessary to filter. the chrominance signal to correct for
sideband distortion. Distortion results because the IF filter tends to
suppress the upper sideband of the chrominance signal relative to
the lower sideband and this unbalance in the sidebands can lead to
visible color distortion in displayed images. Conventionally, the
correction is made by use of a chrominance band pass filter having a
"sloped” or non-symmetrical response which attenuates the lower
sideband such that the overall response is about the same
(symmetrical) for the two sidebands. On the other hand, video
signals provided by an auxiliary baseband video input are typically

reasonably well balanced (symmetrical) signals and require only

conventional symmetrical band pass filtering.

Color television receivers with source dependent variable
chrominance signal filtering are known. An example is described by
Sendelweck et al. in US Patent 5, 107,341 entitled COLOR TELEVISION
APPARATUS WITH PICTURE IN PICTURE PROCESSING AND WITH

. VARIABLE CHROMINANCE SIGNAL FILTERING which issued April 21,

1992.  An exemplary embodiment of the Sendelweck receiver
includes a picture-in-picture processor and a.variable filtering circuit
for switching between a "slope” type filter and a symmetrical or
"haystack” type of filter. A control signal is supplied to the filter
selection switch so as to select the "slope” type filter for the
chrominance signal when the main picture being displayed is
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ichr.orri nance signal Cl is applied to a chrom nance filter 30 (outlined
“in phantom) which provides a variably filtered chromni nance signal 5 c2
to a second input of the Y-C processor 20. Processor 20 provides

conventi.onal functions such as col or denodul ation, hue and ' saturation
control, brightness and contrast control, etc. and supplies processed
| um nance and chrom nance conponent signhals to a di spl ay processor 50

that matrixes tprevidegndlysamnRFgsigeakst ssuieEBard forf smleaingithadimysackUiapl ay
by a display deyntfettcalfikedSwhek! NfSGARM picture being displayed is
provided from an auxiliary video source. .
The present invention simplifies the chrominance signal

5 processing by a combination of fixed and tunable filters which, in
addition to properly conditioning the chrominance signal based on
the signal source, also provides improved group delay characteristics
and an advantage in suppressing interference from a non-video
source such as, for example, FM radio.

10 A chrominance signal sideband correction filter, -
embodying the invention, comprises first means for determining a
lower portion of the amplitude characteristic of said sideband
correction filter; second means for determining an upper portion of
the amplitude response of said sideband correction filter; and means

15 for tuning said second means to a first condition for providing a

| symmetrical overall amplitude response and for tuning said second
means to a second condition for providing an asymmetrical overall
amplitude response for said sideband correction filter.

The foregoing and further features of the invention are

20 illustrated in the accompanying drawing, wherein:

FIGURE 1 is a block diagram of a color television receiver
embodying the invention;
, FIGURE 2 is a response diagram of a high pass filter used
in the receiver of FIGURE 1;

25 FIGURES 3-6 are response diagrams illustrating the
amplitude and group delay characteristics of the color filter used in
the receiver of FIGURE 1; and

FIGURE 7 illustrates the overall group delay response of
the chrominance filter in combination with the IF response for the

30 receiver of FIGURE 1. |

The receiver 10 of FIGURE 1 comprises inputs 12 and 15
for receiving, respectively, RF signals and auxiliary baseband video
signals. The RF signal is applied via a tuner 13 and an IF amplifier,
detector and sound trap 14 to one input of a signal source selector

35 switch 16 which receives the auxiliary baseband video input from
input 15. Selected source signals are applied to a
luminance/chrominance signal separator 18 which supplies a
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a LCD display or sone other suitable display. Control of the receiver
‘(e:g., channel selection, source selection, vi deo processing , etc. is
provi ded by a receiver control unit (e.g., a mcroprocessor) 40

controlled by a user renote control unit 32. 15 ~ The
chrom nance signal filter 30, under the control of unit 40, selects
asymmetrical chroma filtering when the tuner source Is selected by

the user (to céfP¥ated dymimanceesigngkrY ] Roaopeiinpat of a  response) and
sel ects symet luméhad@IPdaeinhAEe { §ignalr GrEcRIESGE 20. The separated

chrominance signal CI is applied to a chrominance filter 30 (outlined
in phantom) which provides a variably filtered chrominance signal

5 C2 to a second input of the Y-C processor 20. Processor 20 provides
conventional functions such as color demodulation, hue and
saturation control, brightness and contrast control, etc. and supplies
processed luminance and chrominance component signals to a
display processor 50 that matrixes the signals and generates RGB

10 format signals for display by a display device 52 such as a kinescope,
a LCD display or some other suitable display. Control of the receiver
(e.g., channel selection, source selection, video processing , etc. is
provided by a receiver control unit (e.g., a microprocessor) 40
controlled by a user remote control unit 42.

15 The chrominance signal filter 30, under the control of
unit 40, selects asymmetrical chroma filtering when the: tuner source
is selected by the user (to correct for the receiver IF amplifier
‘response) and selects symmetrical response for the chrominance
signal band pass characteristic when the auxiliary input signal is

20 selected.

Filter 30 comprises a cascade connection of a high pass
filter 31, a fixed frequency trap 32 and a variable frequency trap 34
coupled between the input terminal 35 and the output terminal 36.
Control of the variable frequency trap 34 is provided by a switch 37

25 which selects reference voltages provided by reference voltage _
sources 38 and 39 (illustrated, for simplicity, as batteries) selected
by a control signal CS provided by the control unit 40 to a control
input 35 of chroma filter 30.

In operation, the change in trap frequency determines

30 whether the filter exhibits a symmetrical response (for auxiliary -
input signal selection) or asymmetrical response (for tuner provided
video).

Recall that in prior art systems the conventional approach
is to use a separate symmetrical filter for auxiliary input signals and

35 an asymmetrical filter for RF provided input signals to compensate
for the sideband differences of the two sources and a video switch
for selecting the appropriate filter.
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si gnal band pass characteristic when the auxiliary input signal is 20

¢ sel ect ed. Filter 30 conprises a cascade connection of a
hi gh pass filter 31, a fixed frequency trap 32 and a variable
frequency trap 34 coupl ed between the input termnal 35 and the out put
term nal 36. Control of the variable frequency trap 34 is provided by

a swtch 37 25 whi ch sel ects reference vol es provided by reference
vol t age sources 38 ﬁ}ﬂaﬁgg%‘?‘fﬁhst‘ﬁﬁt%"cﬁ‘f ?ng %’Y‘?rﬁelpéﬁt&}[‘%fsoeﬁ“@elai es)

sel ect ed selection switch is eliminated in the present invention. Instead the
variable filtering function is implemented by a high pass filter 31, a
fixed frequency trap 32 and a variable frequency trap 34. The
5 present invention additionally provides, amplitude rejection at one-
half the chrominance signal frequency (to avoid problems with
- aliasing of chroma components), symmetrical group delay about the
chroma subcarrier frequency and phase equalization of the system
4.5 MHz trap. The combined effects of the high pass filter 31 and
10 . fixed frequency trap are illustrated in FIGURE 2 where it is seen that
the sub-harmonic of the chrominance signal is sharply rejected.
In more detail, the fixed frequency trap 32 provides
rejection at about half of the chroma frequency and, in combination
with the slightly underdamped response of the high pass filter 31,
15 determines the low frequency side (below 3.58 MHz) of . the chroma
response for both the symmetric and asymmetric modes.

The variable chrominance signal trap 34 is tuned to a
frequency of 5 MHz in the asymmetric mode (by virtue of control
unit 40). Advantageously, this prevents interference (in the USA)

20 Dbetween channel 6 and low frequency (e.g., FM stations). In
combination with the underdamped nature of the high pass filter 31
it provides the high frequency (above 3.58 MHz) response for the
filter in the asymmetric mode. To accomplish the symmetric
response mode for the auxiliary input video signal, the chroma trap

25 - frequency is varied (tuned) lower to 4.55 MHz, to determine the
response symmetry above 3.58 MHz. This is feasible in that the FM
rejection is only required when the band pass filter is in the
asymmetric mode.

Phase equalization in the two modes is accommodated by

30 having the chroma trap 34 tuned high in the case where the 4.5 MHz
trap will dominate the response above 3.58 MHz and lower when the
group delay of the 4.5 MHz trap is not present. In the symmetrical
mode, the chroma trap 34 will provide group delay symmetry about
3.58 MHz, the color subcarrier frequency.

35 FIGURE 2 shows the overall effect of the high pass filter
31 and the fixed trap 32. As noted, this determines the low
frequency half of the overall bandpass response and also provides a

This is the replacement sheet
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by a control signal CS provided by the control unit 40 to a control

#input 35 of chroma filter 30. I n operation, the change in
trap frequency deternmines 30 whether the filter exhibits a symetri cal
response (for auxiliary I nput signal ssel ection) or asymetri cal
response (for tuner provided vi deo). Recal |l that in
prior art systens the caonventional approach IS to use a separate

symet rical ~fi PPkH fbrhalfixihe; subcarripuifrequangys fem@ntialiasing (e.g, in

subsampled digital systems).
FIGURES 3 through 6 show the amplitude and group
delay responses of the chroma filter in the two modes of operation
5 (symmetrical and asymmetrical) while FIGURE 7 shows the group

delay reéponse of the chroma filter in cascade with the tuner 13, IF
and 4.5 MHz sound trap 14. As shown in these figures, the
substantially constant group delay and variable symmetry is
achieved, by only changing the notch position of the variable notch

10 filter. Additionally, for RF input sources, FM radio interference is
sup'pressed by the presence of the 5 MHz notch location (thus
preventing interference from low band FM stations, e.g., 88 MHz
from TV channel 6 which differ by about 5 MHz.

Various changes and modifications may be made to the

15 illustrated embodiments of the invention. For example, although
analog devices (e.g., active filters) have been used in the illustrated
embodflilent, digital devices may be used instead to provide
equivalent overall functions including low pass filtering with a low
side fixed notch and variable high side notch filtering.

20 There has been shown and described a chrominance
signal sideband correction filter in which a fixed filter determines a
lower portion of the passband response of the correction filter and a
variable filter determines the upper portion of the amplitude
response and in which the variable filter is tunable to provide either

25 symmetrical or asymmetrical overall amplitude response.
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35 an asymretrical filter for RF provided input signals to conpensate
s for the sideband differences of the two sources and a video switch for

sel ecti-rg—the—appropriate filter.

L A 6

CLAIM:

1. A chrominance signal sideband correction filter,
characterized by:

5 a fixed filter means (31,32) for determining a lower
portion of the amplitude characteristic of said sideband correction
filter;

' a variable filter means (34) for determining an upper
portion of the amplitude response of said sideband correction filter;
10 and
means (37) for tuning said variable filter to provide a
symmetrical or an asymmetrical overall amplitude response for said
sideband correction filter.

—_—
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4 Advant ageously, the need for two separate filters and a
sselection switch is elimnated in:the present invention. - Instead the
variable filtering function is inplenmented by a high pass filter 31, a
fixed frequency trap 32 and a variable grequency trap 34. The

TELEVISION RECEIVER WITH
SWITCHABLE CHROMINANCE
SIGNAL FILTER

Abstract

A fixed filter (31.32) determines a lower portion of the
amplitude characteristic of a chrominance signal sideband correction
5 filter (30). A variable filter (34) determines the ixpper portion of the
amplitude. characteristic. A control signal (CS) tunes the variable
filter for providing a symmetrical response for video signals having
balanced color sidebands and tunes the variable filter for providing

an asymmetrical response for video signals having unbalanced
10 sidebands.

FIGURE 1
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5 present invention additionally proVides, anplitude rejection at one-

. half the chrom nance signal frequency (to avoid problens wth ~aliasing
of chroma conponents), synmetrical group del ay about the chroma
subcarrier frequency and phase equalization of the system 4.5 Mz
trap. The conbi ned effects of the highsass filter 31 and 10 fixed
frequency trap are illustrated in FIGURE 2 where it is seen that t he
sub- harnmoni ¢ of the chrom nance signal is sharply rejected.

In nore detail, the fixed frequency trap 32 provides
] RECEIVER 10
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rejection at about half of the chroma frequency and, in conbination

‘'with the slightly underdanped response of the high pass filter 31, 15
determ nes the | ow frequency side (below 3.58 MHz) of the chronm

response for both the symmetric and asymetric nodes. The
vari abl e chroninance signal trap 34 is 2/fed to a
in the asymetric node (by virtue of control
this prevents interference (in the USA) 20
frequency (e.g., FM stations). In

frequency of 5 M&
unit 40). Advantageously,
bet ween channel 6 and | ow

HPF AND TRAP

FREQUENCY, MHz
- FlG. 2

-1
-~

Qoo
] ] “"
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conmbi nation wth the underdanped nature of the high pass filter 31 it
‘provi des the high frequency (above 3.58 MHz) response for the filter
in the asymretric node. To acconplish the symetric response node for
the auxiliary input video signal, the chroma trap 25 frequency is varied

(tuned) lower to 4.55 MHz, to determ ng/ghe response symmetry above
3.58 MHz. This is feasible in that the FM rejection is only required
when the band pass filter is in the asynmetri c node.
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" Phase equalization in the two nodes is accommpdated by 3 0 having the
‘chroma trap 34 tuned high in the case where the 4.5 Mz trap will

doni nate the response above 3.58 Mz and | ower when the group del ay of
the 4.5 MHz trap is not present. In the symretri cal node, the chroma
trap 34 will provide group delay symretry about 3.58 M1z, the color
subcarrier frequency. 3 5 FI GURE 2 shows the overall effect of
the high pass filter 31 .andthefiﬁe/\gtrap 32. As noted, this

determ nes the | ow
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frequency half of the overall bandpass response and al so provides a
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6 CLAI M5 1. A
chrom nance signal -si deband correction filter, conprising: a
fixed filter means (31, 32) for determ ning a given portion of the 5
anplitude characteristic of said sideband correction filter; o
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a variable filter neans (34) for determning a further portion of the

. anplitude response of said sideband correction filter; and

control neans (40) for controlling said variable filter means (34) to
provide a symretrical or an asymmetrical overall anplitude response for 10
sai d sideband correction filter; /8 circuit nmeans coupling said
fixed filter nmeans (31, 32) and said variable filter nmeans (34) in
cascade between an input (35) to which a . sel ect ed chrom nance i nput
signal is applied and an output (36) of said
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chrom nance signal sideband correction filter; 15 : said fixed
*filter nmeans (31, 32) conprising a high-pass filter; sai d
variable filter means (34) having a frequency control input and '

provi ding variabl e attenuati on of an upper sideband of said sel ected
chrom nance input signal at one of two §g) ect abl e frequencies; and

said control neans conprises frequency r?trol nmeans (35, 37-40) 20
coupled to said frequency control input of said variable filter means (34)

for tuning said variable filter nmeans to a first one of said two
sel ectabl e
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 TELEVISION RECEIVER WITH SWITCHABLE"

CHROMINANCE SIGNAL F ILTER

A fixed ﬁlter (31 32) determines 4 lower portlon of the amphtude characteristic of a
chrominance signal sideband correction filter (30). A. variable filter (34) determines the upper
portion of the amphtude characteristic. A control signal (CS) tunes the variable filter (34) for
providing a symmetrical response for video s1gnals having balanced color sidebands and tunes
the variable filter (34) for prov1d1ng an asymmetncal response for video s1gnals ‘having

unbalanced s1debands

.Figure 1 |
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30 thereof. 3. ASI ;d_:gb'é'r_\__d;___correct fon filter as,dLehied in
Claim2, wherein S .

2
¥

provided by an RF signals source and for selecting the ;‘haystack” or symmetrical
filter when the main picture being displayed is provided from an auxiliary video
source.

The present invention simplifies the chrominance signal processing by a

5 combination of fixed and tunable filters which, in addition to properly
conditioning the chrominance signal based on the signal source, also provides
improved group delay characteristics and an advantage in suppressing
interference from a non-video source such as, for example, FM radio.

The present invention has application to chrominance signal correction

10  apparatus of a type comprising a fixed filter means for determining a given
portion of the amplitude characteristic of the sideband correction filter; a variable
filter means for determining a further portion of the amplitude response of the
sideband correction filter; and control means for controlling the variable filter
means to provide a symmetrical or an asymmetrical overall amplitude response

15  for the sideband correction filter.

In accordance with the invention, the apparatus is characterized by circuit
means coupling the fixed filter means and the variable filter means in cascade |

between an input, to which a selected chrominance input signal is applied, and an
output of the chrominance signal sideband correction filter; the fixed filter means
20 comprising a high#pass filter; the variable filter means having a frequency control
' input and providing variable attenuation of an upper sideband of the selected
chrominance input signal at one of two selectable frequencies; and the control
means comprises frequency control input of the variable filter means for tuning
the variable filter means to a first one of the two selectable frequencies for

25 symmetrical chrominance input signals and for tuning the variable filter means to
a second one of the two selectable fréquencies for asymmetrical chrominance

input signals.
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said further filter (32) attenuates said sel ected chrom nance signal at
a frequency of about one-half of that of the subcarrier frequency of said

10

2a

The foregoing and further features of the invention are
illustrated in the accompanying drawing, wherein:

FIGURE 1 is a block diagram of a color television receiver
cmbodymg the invention;

FIGURE 2 is a rcsponsc d:aoram of a high pass filter used
in the receiver of FIGURE 1;

FIGURES 3-6 are response diagrams illustrating the
amplitude and group delay characteristics of. the color filter used in .

‘the receiver of FIGURE 1; and

FIGURE 7 illustrates the overall group delay response of
the chrominance filter in combination with the IF response for the
receiver of FIGURE 1.

The receiver 10 of FIGURE 1 comprises inputs 12 and 15
for receiving, respectively, RF signals and auxiliary baseband video
signals. The RF signal is applied via a tuner 13 and an IF amplifier,
detector and sound trap 14 to one input of a signal source selector
switch 16 which receives the auxiliary baseband video input from
input 15. Selected source signals are applied to a
luminance/chrominance signal separator 18 which supplies a
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sel ected chroni nance sj gnal . 5 ; _;4_., - A sideband correction filter

as recited in daim1, wherein @ ™ "% 'dad variable filter means (34)

conpri sﬁ I,ﬂlmnu dtrap filter havi ng a control input for

recei vi ! "Enlmm age for controlling the attenuati on frequency

of said fi1ter ® ahd sai d6f requency control neans conpri ses
- means (37, 38 39) for

CLAIMS

1. A chrominance signal sideband correction filter, comprising:
a fixed filter means (31, 32) for determining a given portion of the
5 amplitude characteristic of said sideband correction filter;
a variable filter means (34) for determining a further portion of the
amplitude response of said sideband correction filter; and
control means (40) for controlling said variable filter means (34) to
provide a symmetrical or an asymmetrical overall amplitude response for
10 said sideband correction filter;
circuit means coupling said fixed filter means (31, 32) and said
variable filter means (34) in cascade between an input (35) to which a
selected chrominance input signal is applied and an output (36) of said
chrominance signal sideband correction filter;
16 said fixed filter means (31, 32) comprising a high-pass filter;
| said variable filter means (34) having a frequency control input and
providing variable attenuation of an upper sideband of said selected
* chrominance input signal'at one of two selectable frequencies; and
said control means éomp‘risés frequency control means (35, 37-40)
20 coupled to said frequency control input of said variable filter means (34) for
tuning said variable filter means to a first cne of said two selectable
frequencies for symmetrical chrominance input signals and for tuning said
variable filter means to a second one of said two selectable frequencies for
asymmetrical chrominance input signals.

25
2. A sideband correction filter as recited in Claim 1, further
comprising: '
a further filter (32) in said cascade connection for attenuating said
selected chrominance signal at a frequency below the color subcarrier
30 thereof. '

3. A sideband correction filter as recited in Claim 2, wherein
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10 applyirng a fi ntrol voltage to said control input of said

- vari abl e en sai d sel ected chrom nance signal has asymmetri cal
si deband N@m""'" “ plying a second DC control voltage to said control
I nput of sal le filter maans7 ot herw se.

said further filtér (32) attenuates said selectéd chrominance signal at
a frequency of about one-half of that of the subcarrier frequency of said

selected chrominance signal.

5. 4, A sideband correction filter as recited in Claim 1, wherein
said variable filter means (34) comprises a voltage tuned trap filter
having a control input for receiving a control voltage for controlling the
attenuation frequency of said trap filter; and
said frequency control means comprises means (37, 38, 39) for
10  applying a first DC control voltage to said control input of said variable filter
when said selected chrominance signal has asymmetrical sidebands and
for applying a second DC control voltage to said control input of said
variable filter means otherwise.
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TELEVISION RECEIVER WITH
SWITCHABLE CHROMINANCE
SIGNAL FILTER

Abstract

A fixed filter (31.32) determines a lower portion of the
amplitude characteristic of -a chrominance signal sideband correction
filter (30). A variable filter (34) determines the upper portion of the
amplitude characteristic. A control signal (CS) tunes the variable
filter for providing a symmetrical response for video signals having
balanced color sidebands and tunes the variable filter for providing

an asymmetrical response for video signals having unbalanced
sidebands.

FIGURE 1
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