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and particularly to multi- standard telev1s1on receivers for receiving
and displaying signals encoded in two or more standard video signal
transmission formats.

Multi-mode television receivers capable of reception and
display of television signals of different transmission standards are

10 known. Hinn, for example, describes a two-mode receiver for signals
of PAL or SECAM format in US Pat. 4309719. An example of three
mode receiver processing for NTSC, PAL-M and PAL-N is described
by Lim in US Pat. 5119177.

| It is conventional practice in multi-standard receivers to

15 alter the display scan rate to match that of the received signal and to
transcode the received chrominance signal to a common color
standard. Advantageously, this simplifies later color processing steps
such as hue and saturation control, flesh-tone correction and the like.

The use of a chrominance signal transcoder for converting

20 received color signals to a common standard may present a problem
with regard to providing proper registration between the received
luminance and chrominance components for different transmission
standards. Specifically, transcoding of the chrominance signal

~ introduces a processing delay. To maintain proper registration of the

25 luminance and chrominance signals in different operating modes, it is
desirable that additional delay be inserted in the luminance signal
path when the received signal requires transcoding to compensate
for the transcoding delay imparted to the chrominance signal by the
transcoder. If .some form of delay compensation is not provided,

30 visual artifacts (e.g., color errors) ‘may be produced when switching
between video signals of different transmission standards.

The problem of delay compensation in multi-mode
receivers is recognized in the above-mentioned Hinn patent where it
is noted that one possible solution to the problem would be to

35 provide a compensating delay of a fixed "compromise" value (e.g.,
lying mid-way between the delays required in each video
transmission standard). Hinn points out, however, that in cases
where the delay difference is relatively large (e.g., 500 nano-
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to PAL in the Hinn system). For signals of a format that does not

require transcoding (e.g., PAL in the Hinn system), the delay is

switched out of the luminance path. Advantageously, this method of

15 delay compensation avoids the inaccuracies of "compromise” delays

and ensures that the luminance and chrominance signals receive

equal delays regardless of the format (‘PAL or SECAM) of the

received signal.

The present invention resides, in part in the recogmtlon

20 that a need exists for a multi-standard television receiver providing
proper luminance/chrominance signal registration but without
requiring the switching of registration compensation delay devices in
the luminance signal path of the receiver when changing from
reception of signals one transmission standard to signals of a

25 different transmission standard.

Advantageously, providing luma/chroma delay
compensation without subjecting the luminance signal to switching
has a number of beneficial effects. For example, one advantage is

* elimination of a potential for switch offset voltage to alter the DC

30 level of the luminance signal which otherwise could produce
undesirable visual artifacts (e.g., brightness changes) when switching
between modes. Also, undesirable switching effects such as feed
through and switching transients are eliminated. Other advantages
include, illustratively,' improved reliability (due to reduced

35 component count) and reduced cost.

' 'In a multi-standard television receiver embodying the
invention, a composite video input signal is delayed by a delay
element and the delayed composite signal is applied to luminance
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2 5 'component of the received signal is transcoded to the first
transmission standard and applied, without passing through the.
composite signal delay element, to the chrominance input of the
picture processor. The delay of the delay element is selected to be
substantially equal to the transcoding delay whereby luminance and
10 chrominance components of received signals of either transmission
format are delay compensated without requiring switching of the
luminance component when changing from one format to another.
A method, embodying the invention, for providing delay
compensation- in. a multi-standard television receiver has application
15 to receivers of a type including a picture processor having respective
inputs for receiving luminance and chrominance input signals of a
first transmission format and having an output for providing a
processed signal for display, the receiver including a transcoder for
“converting the color component of received signals of a second
20 format to the first format and a switching system for enabling the
transcoder for received signals of the second format and for
bypassing the transcoder for received signals of the first format.
“In accordancé with the method of the invention, to avoid
subjecting the luminance signal to varying delay when changing
25 between received signals of a first standard transmission format and
a second standard transmission format, the method comprises the
steps of applying the received composite video signal to the
luminance input of the picture processor via a first circuit path
mcludmg a composite video s1gnal delay unit for received signals of
30 both of ‘the standard transmission formats. The received composite
video signal is applied to the chrominance input of the picture
processor via a second circuit path including the composite video
signal delay unit and a chrominance signal selection switch when the
received signal is of the first standard transmission format. The
35 received composite video signal is applied to the chrominance input
of the picture processor via a third circuit path including a |
chrominance signal transmissive filter, a chrominance signal
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first format and a switching system for enabling the transcoder for
10 received signals of the second format and for bypassing the
transcoder for received signals of the first format.
The receiver is characterized in that, for providing delay
compensauon of the luminance and chrominance input signals the
, switching system comprises first, second and third circuit paths. The
15 first circuit path (202) applies the received composite video signal to
the luminance input (40) of the picture processor (10) via a
composite video signal delay unit (603 for received signals of both of
said standard transmission formats. The second circuit path (303)
applies the received composite video signal to the chrominance input
20 (50) of the picture processor (10) via the composite video signal
delay unit (60) and a chrominance signal selection switch (62) when
the received signal is of the first standard transmission format; and
the third circuit path (404) applies the received composite video
signal to the chrominance input (50) of the picture processor via a
25 chrominance signal transmissive filter (70), a chrominance signal
transcoder (80) and the chrominance signal selection switch (62)
-when the received signal is of said second standard transmission
format.

~ The foregoing and further features of the invention are
30 illustrated in the accompanying “drawing, wherein like elements are
denoted by like reference designators and in which: .
FIGURE 1 is a block diagram, partially in schematic form
of a multi-standard television receiver embodying the invention;
FIGURES 2, 3, and 4 are simplified block diagrams
35 illustrating relative signal delay times of first, second and third
circuit paths in the receiver of FIGURE 1;
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redumido The multi-mode television receiver of FIGURE 1 provides.

receiving modes for NTSC, PAL-M and PAL-N format video signals.
Other transmission formats may be accommodated, such as SECAM,
by selecting an appropriate chrominance signal transcoder as will be
explained. | .

15 As used herein the suffixes "M" and "N" correspond to the
CCIR recommendation 470-1 for designations of scanning
parameters. Briefly, the letter "M" designates a 525-line/60-field, 4.2
MHz bandwidth, 4.5 MHz sound carrier monochrome system. The
letter "N" 'desigtiates a 625-line/50-field, 4.2 MHz bandWidth, 4.5

20 MHz sound carrier monochrome system. The designations NTSC and
PAL refer to the method of color transmission and, specifically,
whether or not the subcarrier phase is altered from line to line (as in
PAL) or is constant from line to line (as in NTSC). The NTSC (M)
system is used in a number of countries in North and Central

25 America. The PAL-M and PAL-N standards are used in some South
American countries, such as Brazil and the Argentines, respectively.

.. The receiver of FIGURE 1 includes an NTSC format
telev1s1on picture processor 10 (outlined in phantom). The functlon
of processor 10 is to provide conventional picture processing

30 functions such as chroma demodulation, hue and saturation control,
brightness and contrast control, video peaking, RGB matrixing and
the like. Integrated circuits are commercially available which
provide such picture processing functions, an example being the type
LA7610 NTSC standard processor manufactured by Sanyo.

35 . The processing functions of TV picture processor 10 are

- controlled by a receiver control unit 12 (e.g., a micro-processor)
which receives user commands directly or via a remote control unit
14 and applies the user commands to luminance 16 and chrominance
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an rom nance inputs of @ picture processor tor recelved signals
of Processor 16 provides functions such as brightness, contrast and

peaking controls. Processor 18 provides functions, illustratively, of
hue and saturation control. Bus 20 also supplies control signals to a

5 matrix 22 and to a video signal selection switch 24 in processor 10.
Switch 24 selects RF or baseband -(auxiliary) video input signals for
display. The matrix 22 receives the processed luminance and
¢hrominance signals (Y, R-Y and B-Y) and supplies component RGB
(red, blue and green) signals to a deflection and display unit 26. Unit

10 26 detects the field rate of the applied signal and scans at a 525-line
60-field rate for NTSC and PAL-M signals and at a 625-line 50-field
rate for PAL-N signals). Alternatively, the display scan rate may be
selected by the receiver control unit 12 under user control by the
remote control unit 14, if desired. |

15 Reception of RF signal sources is facilitated by a tuner 28
having' an RF input connector 30 for connection to an antenna, cable
or other suitable RF signal source and having an output coupled to'
supply intermediate frequency (IF) signals to an input terminal 32 of
an IF amplifier, video detector and AGC unit 34 which is provided in

20 the picture processor 10. Unit 34 amplifies the IF signal, demodulates
it to baseband and provides AGC control of the baseband signal level
to provide a baseband composite video output signal S1. Processor
10 also includes an auxiliary video input terminal 36 for receiving a
video input signal S2 that is already of baseband composite video

25 form. The signal source selection switch 24, under the control of bus
20, selects the composite video signals S1 or S2 and applies the
selected composite video signal S3 to an output terminal 38 for
further processing. This includes transcoding and delay compensation
where the selected signal S3 is of a PAL format as will be explained.

30 - TV picture processor 10 is designed, in its normal
intended use, for processing video signals of the NTSC color standard
and includes delay compensation for this standard. Specifically, in
processor 10, the luminance input signal at input 40 is applied to the
luminance signal processor 16 by means of a chrominance signal trap

35 circuit 42 and a compensating delay element 44. The delay of
element 44 is adjustable by means of the control bus 20. In normal
use of the picture processor 10, the delay of element 44 would be
adjusted to compensate for differential luminance and chrominance

-

heet Has Been Replaced

"



a first transnission standard. For received signals of a sacBﬁ@S’ ECT ks \SBcEN
t'ransni ssi on standard, the del ayed conposite signal is appllied oRf{y~*CED to

t he | um nance i nput of the pi cture processor and the chrom nance 5
conponent Gfighde detafd M ﬁd“ﬁiﬂnél{'eﬂ sighansepdatort ¢s tiRdf 'f615t1n1t1ally

transm ssi on standard and ap V\nth&#l EF?SSI ng throu%
conposi t e SCHARAURE| oY ‘é‘P'@P@ e YHjetonél tQa kS CPARANCHE P‘H’és

pi cture prapgedfsr witk delaryx @bntﬂﬁbulfé@ @y ehenamomﬁmasxebeﬁfapd@m a
subst anti al | eregef | um nance and 1 0O

chr omi nancé’%&' %ﬁ@ﬁ?sbﬁ‘?gﬁ’&g:@&f rfBI gr%qesgp{h transm ssi on

format &re del ay conpbnshe eeceivienoof FIGIIREi dg thei delaynof adelaynelement

| h

T B %“33?%% SOR b MY MRS M4l B %’L‘?“‘%Ot“ met delay tion in

a mul ti- st AbeEQugh delay s#énandcarped2 hatsetmnu éfmmm 1 4@ and thecdnpey ofof a

type i ncl ugrogesscy (IBUﬂ@atpiQCth%%PinﬂEll/y pia SRE the Vdelay of! Ut s for
nance an

P 09 GhToBRRaRcansienal PRt ban: pter 92 Jbicharagples chrofipeRee o

si gnall @or inpaplsignalshat rinpat vi0 umc:helobhmnanhneelsmgdar processor 18oiwerting
the color (iﬁgpur@e%ogésso?cfbvegcé&%nr?glsy, S(ﬁa(iay element 44 adjusted as
described, luminance and chrommance signals that are temporally
alignéd at inputs 40 and 50 of TV picture processor 10 will also be
temporally aligned when applied to respective inputs of the
15 luminance and chrominance processors 16 and 18. of processor 10.
The remaining elements of the receiver of FIGURE 1
provide transcoding for received signals of the PAL format and delay
compensation to ensure temporal alignment of luminance and
chrominance components applied to the inputs 40 and 50 of picture
20 processor 10 regardless of what television format is being received
and, importantly, without requiring any switching in the luminance
signal path when changing from one television standard to another.
Advantageously, as previously mentioned, this avoids potential
problems such as changes in brightness level due to DC shifts in the
25 switch offset and potential artifacts due, for example, to switching
transients, switch control signal feed through, etc.
. In more detail, for received signals of the NTSC format,
the composite video signal S3-(selected by the video switch 24 in
TV plcture processor 10) is delayed by a delay element 60 and the
30 delayed composite signal S4 is applied to luminance and chrominance
inputs 40 and 50 of the picture processor 10. This is facilitated, in
this example of the invention, by applying the delayed composite
‘video "signal S4 directly to the luminance input 40 of processor 10
and by applying the delayed composite video signal S4 to the
35 chrominance input 50 of processor 10 via a mode control switch 62.
This switch is closed, in the NTSC operating mode, to complete the
circuit path for coupling the composite video signal S4 to the
chrominance signal input of the picture processor 10. Conversely, in
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~ the NTSC operating mode is concerned since, for purposes of NTSC
reception, the decoder is not used and one could by-pass the decoder
in the NTSC mode. The particular decoder employed in the example
of FIGURE 1 (e.g., the type CXA 1218 manufactured by Sony),

15 howevei‘, features amplifiers (102, 104) and a clamp 106 in a path
between luminance input 108 and output 110 terminals. This path,
normally intended for luminance signals in conventional applications
of the decoder integrated circuit, is used in this example of the
invention for amplification and clamping of the composite video

20 signal S4 thereby simplifying the overall circuit.

As noted above, one may amplify the delayed -composite
video signal by either passing it though the decoder IC or by
providing a separate amplifier and clamp circuit. For a given picture
processor, it may be not necessary to provide amplification and

25 clamping and, if so, such elements may be omitted. What is
important, in so far as temporal registration of the luminance and
chrominance signals is concerned, is that these signals receive equal
delays. In the NTSC mode both; the luminance and the chrominance
signal, ‘are of composite (i.e., combmed) form and so when they are

30 delayed by delay element 60 they are equally delayed and so have
proper temporal registration when applied to the inputs 40 and 50 of
the picture processor 10.

For received signals of a PAL format, switch 62 is
changed over (to the position shown), and the delayed composite

35 signal S4 is applied only to the luminance input 40 of the picture

| processor 10. The chrominance component C1 of the received signal
S3 1is separated from the un-delayed composite video signal S3 by-
means of a chrominance signal bandpass filter 70. The separated
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the NTSC format and apphed wit out passing t\{lrouglrl1 the composite
signal delay element 60, to the chrominance input 50 of the picture
5 processor 10. The delay of the delay element 60 for the composite
video signal is selected to be equal to the net transcoding delay (e.g.,
the delay of filter 70 plus the delay of transcoder 80). Accordingly,
the luminance and chrominance components of received signals of
PAL format are equally delayed when applied to the inputs of the
10 picture processor 10.

In will be noted, from the two examples of operation
noted above, that the delay applied to the luminance component by
delay element 60 is constant and of the same value for signals of
either format (NTSC or PAL) and so there is no need for switching of

15 delay elements in the luminance path when changing from one
format to the other. Advantageously, undesirable switching artifacts
(e.g., DC offset or transient effects) are avoided.

Considering now the details of the PAL to NTSC
. transcoder 80, which is used in the PAL-M and PAL-N operating

20 modes, the transcoder 80 includes a PAL decoder 100 (outlined in
phantom) and an NTSC encoder 130 which are connected in cascade
for demodulating PAL signals (M or N) to baseband (R-Y, B-Y) and

~ remodulating the baseband signals to the NTSC chrominance
subcarrier frequency. Integrated circuits suitable for use as decoder

25 100 and encoder 130 are the types CXA 1218 and CXA 1219
integrated circuit devices manufactured by Sony Corp. The PAL
decoder integrated circuit 100 includes the luminance signal path
previously - mentloned (e.g., 102-110) which, in this embodiment of
the invention provides ampllflcatlon and clamping for the delayed

30 composite video signal S4. For chroma demodulation, the integrated
circuit includes a chroma demodulation section 120 which receives
synchronizing signals from the delayed composite video signal S4 by
means of sync detection and clamp circuits 112 and 114,

: respectively. The bandpass filtered chrominance signal C1 provided

35 by filter 70 is amplified by amplifier 116 and applied to the chroma
demodulator 120. The demodulator 120 includes a color oscillator
which is set to operate at the PAL-M frequency or the PAL-N
frequency by a switch 122 which selects the appropriate one of a
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line penod being about 444 p.Seconds longer than the PAL line
period (e.g., 63.486 micro-seconds for PAL-M vs. 63.930 micro-
seconds for PAL-N).
Control of the crystal switch 122 and the line delay
15 switch 125 may be provided by the receiver control unit 12 in
. response to the user's choice of receiyed signal. Automatic control is
provided in this embodiment of the invention by the video display
unit 26 which includes a field rate detector that provides a field rate
indicating signal (identified as "M/N") for controlling switches 122
20 and 125 and the scan rate (deflection) of the display. This
identification signal is referred to as the "M/N" signal because PAL
signals of the "M" type are of a 525-line 60 Hz ‘field rate (as is NTSC-
M) whereas PAL signals of the "N" type have a 625-line 50 Hz field
rate as previously noted. Thus, by detecting the field rate, the M and
25 N signal formats are identified and switches 122 and 125 may be
automatically controlled for selecting the appropriate crystal and line
delay.
After conversion of the selected PAL signal to baseband,
the sync "':si'gna'l provided by separator 112 and the baseband
30 component color difference signals R-Y and B-Y are applied to the
NTSC encoder integrated circuit 130 which re-modulates the
chromiance signals on an NTSC standard color carrier. An integrated
circuit suitable for this purpose is the Sony type CXA 1219. Desirably,
.modulation products falling outside the chrominance signal band are
35 removed by means of a chrominance signal band-pass filter 132.
This filter represents the principal source of transcoding delay in
transcoder 80. The total transcoding delay, for PAL standard signals
also includes the delay of band pass filter 70 which separates the
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transcoder (80) and the chromi nance signal selection swtch| (7649 SHEET HAREEEN
the received signal is of said second standard transm ssidn REFPOARED.

The foregoing and further features of the invention are 3 0 1iTfTustrated
| i ke el eqents are denqt ed by

in the accoppanyi ng draw ng, erein
li ke refergﬂ%@na@%m%aﬁlsnélgéaﬁhﬁme%itymscoded rom the (nonpd@iaae%l is a
bl ock di agcempdyitd ividéy signal B31aMioc ehdiird equal d¥lap forl the Slﬁjg:i‘i(éﬁjgdg , 3

ol et ot on e ST K ARk "ESTPAE ey, sienals s AT 2ot S,
times of feleahensdibrid seldctedi to equal the avierallatranséodingedelyei Asr tof
FIGRE 5 | NTSC processing, the delay of unit 60 is not important since in this
receiving mode the luminance and chrominance components both
pass through it and so they are equally delayed.
The selection of PAL converted chrominance signals in
the PAL mode is provided by switch 62. Recall that identification of
10 PAL-M and NTSC is accomplished by detection of the field rate (60
" Hz for NTSC and for PAL-M vs. 50 Hz for PAL-N). A different '
measure must be used to distinguish between PAL-M and NTSC since
the  scan rates are the same. In this example of the invention,
identification PAL-M vs. NTSC is provided by a hysteresis threshold
15 detector 140 that compareé a color killer signal provided at terminal
142 of the PAL decoder 100 with a reference voltage Vt. The result
of this comparison controls switch 62 to select the NTSC mode when
the PAL decoder color killer indicates "no color" and to select the PAL
mode otherwise. If this automatic selection is not desired in a given
20 receiver application, the selection may, in the alternative, be made
manually by receiver control unit 12 in response to user initiated
commands from the receiver remote control unit 14.
FIGURES 2, 3 and 4 illustrate timing relationships in three
circuit paths used in the example of FIGURE 1 for providing delay
25 compensation to ensure proper luminance-chrominance signal
temporal registration, without subjecting the luminance signal
component of the received signal to switching when changing
between the PAL and the NTSC operating modes. |
| - FIGURE 2 illustrates the delay of a first circuit path 202
30 for coupling the composite vidéo ‘signial to the luminance input of the
picture processor. This path is employed in both the NTSC operating
mode and in the two PAL operating modes. As shown, the composite
video signal S3 provided at terminal 38 is coupled via delay 60 and
the amplifiers and clamp 102-106 to the input 40 of the picture
35 processor 10. Within processor 10, the luminance signal is coupled
' via a chrominance signal "trap" or "notch" filter 42 and a '
compensating delay 44 to the luminance signal processor 16.. For
purposes of illustration, the delay between terminals 38 and -40 will
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5 FIGURE 5 is a block diagram partially|ifh'SEHERRIIAS BEEN
form’ illustrating certain nodifications to the nulti st and4r' A CED

recei ver of Fi GURE 1; FIGQURES 6, 7 and-8 are

SLTP! 1oy Sk SR g Iy AL A el 2 sk
FI GURE 9 i 40a (ﬂh@cmcmmglpmocemlrt irpdty #nd sthieetaiiinakey Processori 258&11[1&“ ng
'(’il'hrem(rjrij}c ![ C?tyggge{grrécpeto %lt {rlecéela(iléggg’d?aeﬁ;&\ég 1Of rovi degI e Ersecel Vi ng
modes for NTSC, PAL- NnaFEGBRE N fibisrseenithat ﬁ)rgtlml NTSC mody ranly, the
transmssi g e;%s'ﬂét Yid®y $18ndLC Wdﬁﬁ'ﬁﬂ P'ﬂ%hlﬁsal yed bytlrré%(ﬁ‘:t' ng
an appropri at r ce_si gnal tra el as ai ned, 1
As used heﬁéfjntm’léﬂgﬁw xeampsitensignal %rﬁe@ﬁﬁ l#ed; wia whe amplifiers and
clamp circuits 102-106 and the switch 62 to the chrominance input
of picture processor 10. This delay will be referred to as time delay
Td-3. A chrominance signal band pass filter 52 separates the
10 chrominance component frbm_ the delayed composite video signal S4
and passes it to the chrominance processor 18. The time delay of
filter 52 is designated Td-4.
Temporal delay compensation for the NTSC mode is
achieved by adjusting Td-2 to equal Td-4. Nothing more is required.
15 This adjustment is facilitated by means of the receiver control unit
12 which may be used for setting the, delay of unit 44 in picture
processor 10. No further delay compensation is required in the NTSC
mode because the delay of the first signal path 202 is substantially
equal to that of the second signal path 303, i.e., Td-1 = Td-3. This
20 equality of delays results because the only different between these
paths is the present of switch 62 and this switch introduces no
substantial delay. Thus, for the NTSC mode it does not matter
particularly what the delay of unit 60 may be.
The delay of delay element 60 becomes important in the
25 PAL operating modes as illustrated in FIGURE 3. This figure shows
the third circuit path 404 that couples the chrominance signal to the
chrominance input of chroma processor 18 in the PAL mode. As
shown, the composite video signal at terminal 38 is coupled via the
chrominance: bandpass filter 70 and the. transcoder 80 and the mode
30 switch 62 to the input 50 of the picture processor 10. The delay of
this path is designated Td-5. By selecting the delay of the composite
video signal path (first path, 202) Td-1 to equal Td-5, the luminance
and chrominance components will both be equally delayed in
reaching their respective inputs of the picture processor 10 in the
35 PAL mode. Once this delay is established the delays for the
luminance and chrominance components will be the same for any
input video signal format without the need for switching of the
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CCl R reconmendat i on 470 1 for designations of scanning

Briefly, the letter "M designates a 525-1ine/60-field, 4.2
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bandwi dth, 4.5 MHz sound carrier nonochrone system The Ietter "
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functions, Jan exa
insofar as multi-mode receptlon is concerned, is to provide improved

isolation and transient response without compromising the delay
characteristics of the luminance and chrominance signal processing
paths. One-can not, for example, solve the chrominance transient

15 problem by merely bandpass filtering the chrominance signal
‘without introdu¢ing a substantial amgpunt of uncompensated delay in
the chrominance signal channel. *

The solution to the above problems, in accordance with a
feature of the FIGURE 5 embodiment, is to insert a high pass 500

20 filter in the chrominance signal path at a point between the output
of switch 62 and the chrominance input 50 of processor 10 and to
insert a chrominance trap or "notch" filter 510 at the luminance
input 40 of processor 10. The filter comprises a series capacitor 504
‘coupled between switch 62 and terminal 50 and a shunt resistor 502

25 coupled between, terminal 50 and ground. The reason for using a
high pass filter for the chrominance signal, rather than a band pass
filter, is that .the high pass filter exhibits relatively negligible delay.
What little delay is introduced is balanced by the placement of the
added trap filter 510 in the luminance path.

30 The trap or notch depth of filter 510, illustratively, is
relatively modest since the luminance signal is subjected to filtering
within the picture processor. As an example, in one implementation
of the receiver, it was found that the luminance chrominance
isolation of the picture processor used was on the order of about 20

35 dB. A relatively "shallow" trap depth of 5 dB yielded a net isolation
of 25 dB and was found to be adequate to suppress any visual
artifacts from the luminance chrominance cross talk effect. It will be
noted that excessive chrominance attenuation in the luminance signal
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LA7610 NTSC standard processor manufactured by Sanyo. 3 5 THIS SHEET Hif8 BEE
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pfocessing functions of TV picture processor 10 are con
receiver control unit 12 (e.g., a mcro-processor) whi ch recerves user
commands directly or via a renote control unit 14 and applies the user

commands t oPAthimajicéntreducrl exnessiveardeday relative to the chrominalnce -
. i i : [ I « DU .
acossor JHMCREHSAE Iy GRS B GRER RO WG, B SRURY 415
peaki ng contModsrater opatcdy depshy asy ngéad raheye owbich |isusupplementary ofo
that provided by trap 42 to minimize the visibility of crosstalk
-5 without introducing significant delay.

FIGURES 6, 7 and 8 illustrate the effect of the time delays
in the three principal circuit paths 202, 303 and 404 previously
discussed. As before, time déléy Td-2 is set substantially equal to
Td-4 by adjustment of delay 44 in picture' processor 10. The delays

10 of trap 510 in the first circuit path and high pass filter 500 in the
second and third circuit paths is negligible for the reasons previously
mentioned (i.., the trap is of modest depth and the filter 500 is of
the high pass RC type as opposed to a band pass type). Accordingly,

_ for all practical purposes the time delays Td-1, Td-3 and Td-5 are

15 equal thereby ensuring that the luminance and chrominance

' components are equally delayed upon presentation to input
terminals 40 and 50 of the picture processor 10. Further, it will be
noted that the inclusion of the crosstalk suppression filter 510 in the
luminance path and the luminance transient suppression filter 500 in

20 the chrominance path does not iqterfére with the desired topology of
the overall system of avoiding switching of the luminance signal
when changing from one operating mode to another.

FIGURE 9 illustrates a modification of the receiver of
FIGURE 5 for reducing the cost and improving the reliability of the

25 color transcoding. Specifically, in FIGURE 9 the PAL-N delay line 127
formerly in transcoder 80 has been removed and replaced by a
group delay equalizer 900 having a delay of 444 nano-seconds. The
input of the equalizer is coupled to receive the PAL-N signal and the

. 'output of the 'equalizer is coupled to provide the resultant PAL-M

30 signal to the 1-H delay line switch 125. Recall that the period of one
line in the PAL-M standard is very close to that of one line in the
PAL-N standard. Recall also that for purposes of the present
invention, all that is transcoded is- the chrominance signal. Thus it is

_ possible, in the receiver of the present invention to replace the PAL-

35 M 1-H delay line with a group delay equalizer tuned to the
subcarrier frequency and adjusted for a net delay equal to the
difference in the PAL M and N standards (e.g., 444 nano-seconds). |
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hue and saturation control. Bus 20 al so supplies control sigpnals hgpﬁpués ||
matrix 22 and to a video signal selection switch 24 in proc

Switch 24 selects RF or baseband (auxiliary) video input si gnal s for

di splay. The matrix 22 receives the processed |um nance a
chrom nance signal s (The requalizers900 samprisss| agsa .r-ﬁ%@vmg an(red,
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renot e gon#éﬁﬁ%@?t %@f b1§8@é‘sﬁjangﬁ 't(irs %hémﬂﬁ;"ut a'%m%ece §H Ion OF (Iill—]em gnal
sources i s inxerting .ouipusyweuldnbe taken fromnthe reellector lpﬂéuremmmandr 30
for connecthgnnb- meeﬁhgnaﬁ (pEARGuld be tikef! ﬂ%rmstﬂé athAdi rekiiet,

source and  havin oup I n{ er medi at e freqlfgncy

(1F) signalkhe ¢ nge?vlﬁpﬁaﬂeszfoa field efgﬁcq ATAnsIStor | isr usgd qwou
det ector arbé AE amet drhinhand s@xr@éovmke%ﬁua@em@%m fit Usfe aphplifiesor

pI’OVI ?illeé A %t%p%ci h‘f%ﬁ:agﬂgé i o &R 39 LR, espf switch '13$, Hfisgpand and

resistor determines the magnltude of the delay equalization applied
to the. chrominance signal C2. The inverting output of amplifier 902
is coupled to the input of switch 125 by means of a series connection
of an inductor L and a capacitor C. These elements determine the
15 frequency at which group delay is a maximum are tuned to the
desired frequency where a delay peak is needed. In this application,
they are tuned to the PAL color subcarrier frequency because it is
only the color component of the PAL signals which are being
processed in the transcoder. Accordingly, for this application one
20 may avoid the need for multiple delay lines by providing
incremental delays by a group delay equalizer as shown.
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to provide a baseband conposite. video aRe;med P OTHISSIHEET HAS BEEN

10 al so inc)Judes an auxiliary video input regcei vi RGFGACED

video i'nput signal S2 that is already of |te"vrd'€o—?=%—“-‘—'—‘"
e

form Thecgi §. source sel ection switch 24, under t control of bus
20, selects the conposite video signals S1 or S2 and applies the
sel ected conposite video signal S3 to an output termnal 38 for

further processing. 1Thi sA n&u@ﬁgﬁ)ﬂ rmgpﬂﬁl NEbr ﬁsﬁﬁé ay conpensat i on
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_ a transcoder for converting a color component of a
received composite video signal of said second transmission format
to said first transmission format;

a delay unit for delaying said composite video signal
applied to said luminance input of said picture processor for received
signals of said first and second transmission formats, said delay unit
providing a delay substantially equal to a delay of said transcoder;
and _

a switch for applying said composite video signal to said
chrominance input of said picture processor via said delay unit for
received signals of said first transmission format, and for applying
said composite video signal to said chrominance input of said picture
processor via said transcoder for received signals of said second
transmission format.

2. A television receiver, as recited in Claim 1, further
comprising: :
a first filter means coupled between an output of said
switch and said chrominance input of said picture processor for
attenuating luminance components of the composite video sighal

‘applied to said chrominance input of said picture processor for

received signal of said first transmission format; and

a second filter means coupled between an output of said
delay unit and said luminance input of said picture processor for
attenuating chrominance components of the composite video signal
applied to said luminance input of said. picture processor.
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7 signal delays in what ever signal separator is use
separating .a conposite video signal into its conponent part
together with delays contributed by the chrom nance trap 42 and a
chrom nance bandpass filter 52 in processor 10. 5 In the
receiver of FIGURE 1, the delay of delay el enent 44 is set such that
t he | umi nance si gnaB exfetelevision aeveivedelasyrecited irf tCladmoh, Gfﬁkfh\er44 and

t 42 4 rocessor 16 t S

Subt ant .%?"P“?? ok SR, ol panpled cBitiwetn spid dlaRc BRE andl stshu pass

filter 52 ummamccompvets afhiseid rpicture processor for amplifying and _
5 clamping said delayed composite video signal.

4. A television receiver, as recited in Claim 1, wherein:
said second transmission format comprises a PAL format
including PAL-M standard signals and PAL-N standard signals; and
10 said transcoder mcludes a demodulator operable for both
PAL standards

5. A television receiver, as recited in Claim 4 wherein
said transcoder further includes a delay circuit providing one line
15 delayed PAL-M and PAL-N input signals for said demodulator and
wherein "
said delay circuit comprises a PAL-M line delay unit-
having an output coupled to a group delay equalizer and a switch for
selecting the output of the delay circuit for demodulation of said
20 PAL-M standard signals for selecting the output of the group delay
equalizer for demodulation of said PAL-N standard signals.

-_—
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1 0 input signals at i nput 50 to the chrom nance signal pj = -
pi cture processor 10. Accordingly, with delay el ement 44 a:fﬁ??%%%égatm

descri bed, |umi nance and chrom nance signals that are tenpasally e

aligned at inputs 40 and 50 of TV picture processor 10 will al so be
tenmporal |y aligned WMULMSTANDARDINERBECEIVER/WITH the 1 5 | um nance

and chrom nance proc fﬁﬁﬁ (710]95 of < The
remai ni ng el enents o? t efrf‘%lc;ﬁel verbgﬁ’L y@@ﬁ%ﬁs&?ygm de transcodi ng for

recei ved signals of the PAL fornmat Adpgirdetay conpensati-on to ensure
tenporal alignment of |um nance and - chrom nance conponents applied to

he i 40 d 50 of pi 20 . . 1 I S (0f  _what
el evi ot on format AscHEARIIPe e PRl STERGT s Iepye: by Eupflli
requi ri rdements(60)c ndgthe delayedincomposite signalgimlapplied wohen changi ng
fromy qﬂﬁiﬁﬁ@hﬁ\! gﬁggncﬁﬁoﬁgﬂﬂn%et ?n%éﬁtﬁpa()) of %d‘lfﬁ u‘%gei}‘l’éé%sso?s
, probl éns as changes

(@)1

previous é : ni's avol ds . suc

i n bri gHilReskor| meesived signalpofs anf NISG format. Fors ppeaiveds sigaalsaed a
potenti I id S i iendlIt g i dlvafpitRat s, switch
contr ol q?i&%ng?ﬁfﬁg%d ﬁ*ﬁgﬁiﬁ-"ﬁ%m@“& Sigudl % dﬁ)heldﬂ orm%,eﬂ?iett ail, for
recei Ve(}ugpgagpg mputne [\ﬁmplgpﬁ'ﬁ«t processor and the chrominance

component of- the received signal is transcoded (80) to the NTSC

10 format and applied, without passing through the composite signal
delay element, to the chrominance input of the picture processor. The
delay of the delay element for the composite- video signal is selected

- to be equal to the transcoding delay whereby luminance and

chrominance components of received signals of either NTSC or PAL

15 format are delay compensated. Advantageously, the delay applied to
the luminance component is constant and of the same value for
signals of either format and so there is no need for switching of delay
elements in the luminance path when 'dhanging from one format to
the other and so undesirable switching artifacts (e.g., DC offset or

20 transient effects) are avoided.

Fig 1
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the conposite video signal S3 (selected by the video swtch J ' ggBEENI
pi cture processor 10) is delayed by a delay el ement 60 and thﬂzézé; 48EPed
conposite signal S4 is applied to | um nance and chrom nance i nputs 40 i
and 50 of the picture processor 10. This is facilitated, in this
exanpl e of the invention, by applying the delayed conposite vi deo
signal S4 directly to the |um nance inptat 40 of processor 10 and by
applying the del ayed conposite video signal S4 to the 3 5 chrominance
i nput 50 prOCESSOI’. oJoQo\anoaonDdeoGGRtoroOJoM{Cho BepooooooT“GOGWhtChobS
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8 the PAL node it is changed-over to couple a "de-§g Tf%%%ﬁEFZWA%iEEN
format chrom nance signal (obtained by transcoding of the F 1y
to the chrom nance input 50. _ In this exanple of the
i nvention, the delayed conposite 5 video signal S4 is subjected to sone
‘ processing in addition to the ~ del ay inposed by delay el enent 60.
Specifically, after being del ayed signal S4 is anplified and cl anped
in a PAL decoder circuit 100 (outlined in phantom before being-
applied to the inputs -of the . pi cture processor 10. It is not essenti al
that the conposite signal 1 0 pass through the decoder to receive
buffering or clanping insofar as the NTSC operating node is concerned
since, for purposes of NISC reception, the decoder is not used and one
coul d by-pass the decoder in the NTSC node. The particul ar decoder
enpl oyed in the exanple of FIGURE 1 (e.g., the type CXA 1218
manuf act ured by Sony), @
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1 5 however, features anplifiers (102, 104) and a clanp 10§( TH'SSPEFHHAS BEEN
between | um nance input 108 and output 110 termnals. This |path, EPLACED

normal Iy intended for |um nance signals in conventional applications
of the decoder integrated circuit, is used in this exanple of the
I nvention for anplification and cl anping of the conposite video 20 signal

S4 thereby sinplifying the overall circtit. ' As not ed
above, one may anplify the del ayed conposite vi deo signal by either
passi Ng4 t hQU e § 8« d@C QAT of G Ok e DY o ¢ o ¢ ¢ oareQWi ol e Do SEPAS AL ¢ 43NRILITI EF
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For received signals of a PAL format, switch 62 is 5hﬂ“@ﬁ@s§%§ﬁ“NA§BEEN
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signal - bandpass filter 70. The separated '
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transcoder 80 (outlined in phanton) to a chrom nance signal C2 of
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the NTSC format and applied, w thout passing through the CJ G FE‘TAHQ%BEEN
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phantom) and an NTSC encoder 130 which are connected in cg
denodul ating PAL signals (Mor N) to baseband (R-Y, B-Y)

renodul ati ng t he baseband signals to the NTSC chrom nance’\
frequency. Integrated circuits suitable for use as decode

encoder 130 are the types CXA 1218 and CXA 1219 I nt egr at ed circuit
devi ces manufactured by Sony Corp. The PAL decoder integrated circuit
100 i ncl udes the | um nance Vil T@Q{Ib ROCEOMNAEN WPl oned (e.g.,
102-110) which, in this emlauﬂélE S ARDT‘ﬁ |nvent|on HOV| des
anplification and cl anpi ng pMA@%R@MéﬂEILéYOCOW§ﬁTE deo signal 4.
For chroma denodul ation, the integrated circuit includes a chrona

denodul ati on section 12 nchr oni zi n gnals fromthe
del ayed conposite vi deoqg‘v‘g 1&%@8@ teldtes ﬁ%af%e‘élﬁ (ggmrgca eé&ti%%%ef&ha cl anp
circuits 112 and panticularly rtesp@dtu-mhslardrht@l@aadp'asscmwetrerEmr gkceiviingnce
signal d prO‘éhgeéxs%léymEYSghhiseénZQdédS lﬁrfabbfbreg%&]bé APl dar&" vik® ?{}gg.es .

. applied to the chroma enodul at or 120. The nodul at or 120 1 nc
col or osci || af'GRSmMIssiqR; ffMalSset to operate at the PAL-M frequency or
t he PAL-N f r equencMidyi-moshei televis?@n whiceliveas! eapsblehof apgoepiiomtandone

of a display of television signals of different’ transmission standards are
L0 known. Hinn, for example, describes a two-mode receiver for signals
of PAL or SECAM format in US Pat. 4309719. An example of three
mode receiver processing for NTSC, PAL-M and PAL-N is described
by Lim in US Pat. 5119177.
[t is conventional practice in multi-standard receivers to
15 alter the display scan rate to match that of the received signal and to
transcode the received chrominance signal to a common color
standard. Advantageously, this simplifies later color processing steps
such as hue and saturation control, flesh-tone correction and the like.

The use of a chrominance signal transcoder for converting

20 received color signals to a common standard may present a problem
with regard to providing proper registration between the received
luminance and chrominance corﬁponents for different transmission
standards. Specifically, transcoding of the chrominance signal
introduces a processing delay. To maintain proper registration of the

25 luminance and chrominance signals in different operating modes, it is
desirable that additional delay be inserted in the luminance signal
path when the received signal requires transcoding to compensate
for the transcoding delay imparted to the chrominance signal by the
transcoder. If some form of delay compensation is not provided,

30 visual artifacts (e.g., color errors) may be produced when switching
between video signals of different transmission standards.

The problem of delay compensation in. multi-mode
receivers is recognized in the above-mentioned Hinn patent where it
is noted that one possible solution to the problem'would be to

35 provide a compensating delay of a fixed "compromise” value (e.g.,
lying mid-way between the delays required in each video
transmission standard). Hinn points out, however, that in cases
where the delay difference is relatively large (e.g., 500 nano-
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seconds) that reliance on a compensating delay of a fixed
"compromise” value may provide unsatisfactory results.
A solution to the problem of color registration in multi-

standard receivers, proposed by Hinn, is to provide a switchable

delay in the luminance signal channel. Advantageously, this
completely avoids any potential errors due to the use of fixed
“compromise” delay compensation values and provides exact delay
compensétion for any transmission format of the video signal. More
specifically, in the Hinn system, a switch'adds extra delay to the
luminance signal path when receiving signals that require
chrominance transcoding from one standard to another (e.g., SECAM
to PAL in the Hinn system). For signals of a format that does not
require transcoding (e.g., PAL in the Hinn system), the delay is

PAL- N standard®. The 1-H del ayed signals are used

switched out of the luminance path. Advantageously, this method of -

delay compensation avoids the inaccuracies of "compromise” delays
and ensures that the luminance and chrominance signals receive
equal delays regardless of the format (PAL or SECAM) of the
received signal. : ' '

The present invention resides, in part, in the recognition
that a need exists for a multi-standard television receiver providing
proper luminance/chrominance sigﬁal registration but without
requiring the switching of regisgrétion compensation delay devices in
the luminance signal path of the. receiver when changing from
reception of signals one transmission standard to signals of a
different " transmission standard.

Advantageously, providing luma/chroma delay
compensation without subjecting the luminance signal to switching

- has a number of beneficial effects. For example, one advantage is

elimination of a potential for switch offset voltage to alter the DC
level of the luminance signal which otherwise could produce
undesirable visual artifacts (e.g., brightness'changes) when switching
between modes. Also, undesirable switching effects such as feed
through and switching transients are eliminated. Other advantages
include, illustratively, improved reliability (due to reduced
component count) and reduced cost.

In a mult/i-standar.d television receiver embodying the
invention, a composite video input signal is delayed by a delay
element and the delayed composite signal is applied to luminance
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| i ne period being about 444 [err] Seconds | onger than the
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' picture processor. The delay of the delay element is selected to be
substantially equal to the transcoding delay whereby luminance and
10 chrominance components of received signals of either transmission
format are delay compensated without requiring switching of the
luminance component when changing from one format to another.
' A method, embodying the invention, for providing delay
compensation in a multi-standard television receiver has application
15 to receivers of a type including a picture proéessor having respective
inputs for receiving luminance and chrominance input signals of a
first transmission format and having an output for providing a
processed signal for display, the receiver including a transcoder for
converting the color component of received signals of a second
20 format to the first format and a sw_itcﬂing system for ‘enabling the
transcoder for received signals of the second format and for
bypassing the transcoder for received signals of the first format.
In accordance with the method of the invention, to avoid
subjecting the luminance signal to varying delay when changing
25 between received signals of a first standard transmission format and
a second standard transmission format, the method comprises the
‘steps of applying the received éomposite video signal to the
luminance input of the picture processor via a first circuit path
including a composxte video signal delay unit for received signals of
30 both of the standard transmission formats. The received composite
video signal is applied to the chrominance input of the picture
processor via a second circuit path including the composite video
signal delay unit and a chrominance signal selection switch when the
received signal is of the first standard transmission format. The
35 received composite video signal is applied to the chrominance input
of the picture processor via a third circuit path including a
chrominance signal transmissive filter, a chrominance signal
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5 for receiving luminance and chrominance input signals of a’ first
transmission format and having an output for providing a processed
signal for display, the receiver including a transcoder for converting |
the color component of received signals of a second format to the
first format and a switching system for enablmg the transcoder for

10 received signals of the second format and for bypassing the

transcoder for received signals of the first format.

The receiver is characterized in that, for providing delay
compensation of the luminance and chrominance input signals the
switching system comprises first, second and - third circuit paths. The

L5 first circuit path (202) applies the received composite video signal to
the luminance input (40) of the picture processor (10) via a
composite video signal delay unit (60) for received signals of both of
said standard transmission formats. The second circuit path (303)
applies the received composite video signal to the chrominance input

20 (50) of the picture processor (10) via the composite video signal
delay unit (60) and a chrominance signal selection switch (62) when
the received signal is of the ‘firSt‘standard transmission format; and
the third circuit path (404) applies the received composite video
signal to the chrominance input (50) of the picture processor via a

25 chrominance signal transmissive filter (70), a chrominance signal
transcoder (80) and the chrominance signal selection switch (62)
when the received signal is of said second standard transmission
format.

The foregoing and further features of the invention are

30 illustrated in the accompanying drawing. whercin like elements are

~ denoted .by like reference designators and in which:
FIGURE | is a block diagram, partially in schematic form.
of a multi-standard television receiver embodying the invention:
FIGURES 2. 3. and 4 are simplified block diagrams
35  illustrating relative signal delay times of first, second and third

circuit paths in the receiver of FIGURE I;
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conposite video signal S3. To ensure equal delay for the Ifum nancgs% @Qg
chrom nance conponents for PAL format signals, the del ay I EL

is selected to equal the overall transtoding delay. As to
processing. the delay of unit 60 is not inportant since in this
recei ving node the |um nance and chrom nance conponents both pass

through it and so they ame¢REal! ¥ Qeﬂ)l@}éﬁddlagram I__[))artlally in sc@ﬁaﬁ@“ﬁ?ﬂh' on

of PAL convert.ed chr.om nance s rovi

owiton 6o ReclisTRHER (AT {TOMNCHION 10 AL Mt nRakE: Reever” o
acconpl i shed Byi(déREdti on of the field rate (60 Hz for NTSC and for
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distin h between PAL C sj nce scan rates
|Inst|h| gug)s(arrppélu@,;rapﬁg relgumue  gygnal delay times of first, second and third

circuit paths in the receiver of FIGURE 5; and

FIGURE 9 is a block diagram, partially in schematic form,
illustrating a modification of the multi-standard receiver of
FIGURE 5. '

10 The multi-mode television receiver of FIGURE 1 provideé
receiving modes for NTSC, PAL-M and PAL-N format video signals.
Other transmission formats may be accommodated, such as SECAM,
by selecting an appropriate chrominance signal transcoder as will be
explained.

IS As used herein the suffixes "M" and "N" correspond to the
CCIR recommendation 470-1 for designations of scanning
parameters. Briefly, the letter "M" designates a 525-line/60-field, 4.2
MHz bandwidth, 4.5 MHz sound carrier monochrome system. The
letter "N" designates a 625-line/50-field, 4.2 MHz bandwidth, 4.5

20 MHz sound carrier monochrome system. The designations NTSC and

. PAL refer to the method of color transmission and, specifically,
whether or not the subcarrier phﬁse is altered from line to line (as in
PAL) or is constant from line to line (as in NTSC). The NTSC (M)
system is used in a number of countries in North and Central

25 America. The PAL-M and PAL-N standards are used in some South
American countries, such as Brazil and the Argentines," respectively.

The receiver of FIGURE 1 includes an NTSC format
television’ picture processor 10 (outlined in phantom). The function
of processor 10 is to provide conventional picture processing

30 functions such as chroma demodulation, hue and saturation control,
brightness and contrast control, video peaking, RGB matrixing and
the like. Integrated circuits are commercially available which
provide such picture processing functions, an example being the type
LA7610 NTSC standard processor manufactured by Sanyo.

35 : The processing functions of TV picture processor 10 are
controlled by a receiver control unit 12 (e.g., a micro-processor)
which receives user commands directly or via a remote control unit
14 and applies the user commands to luminance 16 and chrominance
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(red, blue and green) signals to a deflection and display unit 26. Unit

10 26 detects the field rate of the applied signal and scans at a 525-line

- 60-field rate for NTSC and PAL-M signals and at a 625-line 50-field

rate for PAL-N signals). Alternatively, the display scan rate may be
selected by the receiver control unit 12 under user control by the

remote control unit 14, if desired.

15 Reception of RF signal sources is facilitated by a tuner 28
having an RF input connector 30 for connection to an antenna, cable
or other suitable RF signal source and having an output coupled to
supply intermediate frequency (IF) signals to an input terminal 32 of
an IF amplifier, video detector and AGC unit 34 which is provided in

20 the picture processor 10. Unit 34 amplifies the IF signal, demodulates
it to baseband and provides AGC control of the baseband signal level
to provide a baseband composite, video output signal S1. Processor
10 also includes an auxiliary video input terminal 36 for receiving a
video input signal S2 that is already of baseband composite video

25 form. The signal source selection switch 24, under the control of bus
20, selects the composite video Signals S1 or S2 and applies the
selected composite video signal -S3 to an output terminal 38 for
further processing. This includes transcoding and delay compensation
where the selected signal S3 is of a PAL format as will be explained.

30 o TV picture processor 10 is designed. in its normal
intended use. for processing video signals of the NTSC color standard
and includes delay compensation for this standard. Specifically, in
processor 10, the luminance input signal at input 40 is applied to the
luminance signal processor 16 by means of a chrominance signal trap

35 circuit 42 and a compensating delay element 44. The delay of
element 44 is adjustable by means of the control bus 20. In normal
use of the picture processor 10, the delay of element 44 would be
adjusted to compensate for differential luminance and chrominance



mode and in the two PAL operating nodes. As shown, the comfpd¥FRtACEMENT SR

signal: S3 provided at terminal 38 is coupled via delay 60
anplifiers and clanp 102-106 to the input 40 of the pictur rt%t% """ Dropgs[s"ggs

10. Wthin processor 10, the |uminance’signal is coupled via a
chrom nance signal "trap" or "notch" filter 42 and a conpensati ng
delay 44 to the | um nance signal processor For pur poses of
illustration, the,d bet termna and 40 will

12 e LT 6V s "irHle bR ). SeRAARr n derdyfor pitfial
termnal s separating a composite video signal into its component parts

together with delays contributed by the chrominance trap 42 and a
chrominance bandpass filter 52 in processor 10. '

5 In the receiver of FIGURE 1, the delay of delay element
44 is set such that the luminance signal experiences a net delay
(through delay 44 and trap 42) between terminal 40 and the input of
processor 16 that is substantially equal to the delay of the
chrominance signal band pass filter 52 which couples chrominance

10 input signals at input 50 to the chrominance signal processor 18 in
picture processor 10. Accordingly, with delay element 44 adjusted as
described, luminance and chrominance signals that are temporally
aligned at inputs 40 and 50 of TV picture processor 10 will also be

. temporally aligned when applied to respective inputs of the

15 luminance and chrominance processors 16 and 18 of processor 10.

The remaining elements of the receiver of FIGURE 1
provide transcoding for received signals of the PAL format and delay
compensation to ensure temporal alignment of luminance and
chrominance components applied to the inputs 40 and 50 of picture

20 processor 10 regardless of what television format is being received
and, 1mportantly, without requiring any switching in the luminance
signal path when changing from: one television standard to another.
Advantageously, as previously mentioned, this avoids potential
problems such as changes in brightness level due to DC shifts in the

25 switch offset and potential artifacts due, for example, to switching
transients, switch control signal feed through, etc.

In more detail, for received signals of the NTSC format,

the composite video signal S3 (selected by the video switch 24 in
TV picture processor 10) is delayed by a delay element 60 and the

30 delayed composite signal S4 is applied to luminance and chrominance
inputs 40 and 50 of the picture processor 10. This is facilitated, in
this example of the invention, by applying the delayed composite
video signal S4 directly to the luminance input 40 of processor 10
and by applying the delayed composite video signal S4 to the

35 chrominance input 50 of processor 10 via a mode control switch 62.
This switch is closed, in the NTSC operating mode, to complete the
circuit path for coupling the composite video signal S4 to the
chrominance signal input of the picture processor 10. Conversely, in
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signal path 3?§ml{ne%' ’inTgﬁ&nt%nI)d'b%fo;léhib%ing applied to the inputs of the
picture processor 10. It is not essential that the composite signal

10 pass through the decoder to receive buffering or clamping insofar as
the NTSC operating mode is concerned since, for purposes of NTSC
reception, the decoder is not used and one could by-pass the decoder
in the NTSC mode. The particular decoder employed in the example
of FIGURE 1 (e.g., the type CXA 1218 manufactured by Sony),

15 however, features amplifiers (102, 104) and a clamp 106 in a path
between luminance input 108 and output 110 terminals. This path,
normally intended for luminance signals in conventional applications
of the decoder integrated circuit, is used in this example of the
invention for amplification and clamping of the composite video

'20 signal S4 thereby simplifying the overall circuit.

As noted above, one may amplify the delayed composite
video signal by either passing it though the decoder IC or by
providing a separate amplifier and clamp circuit. For a given picture
processor, it may be not necessary to provide amplification and

25 clamping and, if so, such elements may be omitted. What is

' important, in so far as temporal registration of the luminance and
chrominance signals is concerned, is that these'signals receive equal
delayﬁ. In the NTSC mode both the luminance and the chrominance

~ signal, are of composite (i.e., combined) form and so when they are

30 delayed by delay element 60 they are equally delayed and so have
proper temporal registration when applied to the inputs 40 and 50 of
‘the picture processor 10. |

For received signals of a PAL format, switch 62 is
changed over (to the position shown), and the delayed composite

35 signal S4 is applied only to the luminance: input 40 of the picture
processor 10. The chrominance component Cl of the received signal
S3 is separated from the un-delayed composite video signal S3 by
means of a chrominance signal bandpass filter 70. The separated
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10 picture processor 10.
In will be noted, from the two examples of operation
- noted above, that the delay applied to the luminance component by
delay element 60 is constant and of the same value for signals of
either format (NTSC or PAL) and so there is no need for switching of
15 delay elements in the luminance path when changing from. one
format to the other. Advantageously, undesirable.switching artifacts
(e.g., DC offset or transient effects) are avoided. _
Considering now the details of the PAL to NTSC
transcoder 80, which is used in the PAL-M and PAL-N operating
20 modes, the transcoder 80 includes a PAL decoder 100 (outlined in
phantom) and an NTSC encoder 130 which are connected in cascade
for demodulating PAL signals (M or N) to baseband (R-Y, B-Y) and
remodulating the baseband signa‘ls to the NTSC chrominance
subcarrier frequency. Integrated circuits suitable for use as decoder
25 100 and encoder 130 are the types CXA 1218 and CXA 1219
integrated circuit devices manufactured by Sony Corp. The PAL
decoder integrated circuit 100 includes the luminance signal path
previously mentioned (e.g., 102-110) which, in this embodiment of
the invention provides amplification and clamping for the delayed
30 composite video signal S4. For chroma demodulation, the integrated
circuit includes a chroma demodulation section 120 which receives
synchronizing signals from the delayed composite video signal S4 by
means of sync detection and clamp circuits 112 and 114,
respectively. The bandpass filtered chrominance signal Cl provided
35 by filter 70 is amplified by amplifier 116 and applied to the chroma
demodulator 120. The demodulator 120 includes a color oscillator
which is set to operate at the PAL-M frequency or the PAL-N
frequency by a switch 122 which selects the appropriate one of a
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5 i solation. Specifically, it has b&@n found that for t
pi cture processor used relatively large |um nance signal transients
tend to overdrive the chrom nance band pass filter 52 in processor 10.
Al so, for the particular picture processor used, additional

PAL-N crystal 123 or a PAL-M crystal 124 for controlling the

oscillator frequency.
Another switch 125 selects the appropriate one of one of
two PAL one line (1-H) delay lines 126 and 127 which delay the
5 video signal provided by amplifier 116 by one line in the PAL M and
PAL-N standards. The I-H delayed signals are used in demodulator
120 for separating the U and V components to facilitate subsequent
"de-switching” of the "V" component and thus enabling demodulation
to baseband R-Y and B-Y form. Switching of the delays allows for the
10 difference in line periods in these two video standards, the PAL-N
line period being about 444 uSeconds longer than the PAL-M line
period (e.g., 63.486 micro-seconds for PAL-M vs. 63.930 micro-
seconds for PAL-N).
Control of the crystal switch 122 and’ the line delay
15 switch 125 may be provided by the receiver control unit 12 in
response to the user's choice of received signal. Automatic control is
provided in this embodiment of the invention by the video display
unit 26 which includes a field rate detector that provides a field rate
indicating signal (identified as "M/N") for controlling switches 122
20 and 125 and the scan rate (deflection) of the display. This
identification signal is referred to as the "M/N" signal because PAL
signals of the "M" type are of a‘525-line 60 Hz field rate (as is NTSC-
M) whereas PAL signals of the "N" type have a 625-line 50 Hz field
rate as previously noted. Thus, by detecting' the field rate, the M and
25 N signal formats are identified and switches 122 and 125 may be
automatically controlled for selecting the appropriate crystal ‘and line
delay.
After conversion of the selected PAL signal to baseband.
the sync signal provided by separator 112 and the baseband
30 component color difference signals R-Y and B-Y are applied to the
NTSC encoder integrated circuit 130 which re-modulates the
chromiance signals on an NTSC standard color carrier. An integrated
circuit suitable for this purpose is the Sony type CXA 1219. Desirably.
modulation products falling outside the chrominance signal band are
35 removed by means of a chrominance signal band-pass filter 132.
This filter represents the principal source of transcoding delay in
transcoder 80. The total transcoding delay, for PAL standard signals
also includes the delay of band pass filter 70 which separates the
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-the PAL mode is provided by switch 62.- Recall that identification of

10 PAL-M and NTSC is accomplished by detection of the field rate (60
Hz for NTSC and for PAL-M vs. SO Hz for PAL-N). A different
measure must be used to distinguish between PAL-M and NTSC since
the scan rates are the same. In this example of the invention,
identification PAL-M vs. NTSC is provided by a hysteresis threshold

15 detector 140 that compares a color killer signal provided at terminal
142 of the PAL decoder 100 with a reference voltage Vt. The result
of this comparison controls switch 62 to select the NTSC mode when
the PAL decoder color killer indicates "no color” and to select the PAL
mode otherwise. If this automatic selection is not desired in a given

20 receiver application, the selection may, in the alternative, be made
manually by receiver control ‘unit. 12 in response to user initiated
commands from the receiver remote control unit [4.

FIGURES 2, 3 and 4 illustrate timing relationships in three

circuit paths used in the example of FIGURE 1 for providing delay

25 compensation to ensure proper luminance-chrominance signal
temporal registration, without subjecting the luminance signal
component of the received signal to switching when changing
between the PAL and the NTSC operating modes.

FIGURE 2 illustrates the delay of a first circuit path 202

30 for coupling the composite video signal to the luminance input of the
picture processor. This path is employed in both the NTSC operating
mode and in the two PAL operating modes. As shown, the composite
video signal S3 provided at terminal 38 is coupled via delay 60 and
the amplifiers and clamp 102-106 to the input 40 of the picture

35 processor 10. Within processor 10, the luminance signal is coupled
via a chrominance signal "trap” or "notch” filter 42 and a
compensating delay 44 to the luminance signal processor 16. For
purposes of illustration, the delay between terminals 38 and 40 will
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5 composite video signal S3 at terminal 38 is also delayed by line 60

and the delayed composite signal S4 is applied via the amplifiers and
clamp circuits 102-106 and the switch 62 to the chrominance input
of picture processor 10. This delay will be referred to as time delay
Td-3. A chrominance signal band pass filter 52 separates the
10 chrominance component from the delayed composite video signal S4
and passes it to the chrominance processor 18. The time delay of
filter 52 is designated Td-4.
Temporal delay compensation for the NTSC mode is
achieved by adjusting Td-2 to equal Td-4. Nothing more is required.
15 This adjustment is facilitated by means of the receiver control unit
‘ 12 which may be used for setting the delay of unit 44 in picture
processor 10. No further delay compensation is required in the NTSC
mode because the delay of the first signal path 202 is substantially
equal to that of the second signal path 303, i.e., Td-1 = Td-3. This
20 equality of delays results because the only different between these
paths is the present of switch 62 and this switch introduces no
substantial delay. Thus, for the, NTSC mode it does not matter
particularly what the delay of unit 60 may be.
The delay of delay element 60 becomeés important in the
25 PAL operating modes as illustrated in FIGURE 3. This figure shows
the third circuit path 404 that couples the chrominance signal to the
chrominance input of chroma processor 18 in the PAL mode. As
shown, the composite video signal at terminal 38 is coupled via the
chrominance bandpass filter 70 and the transcoder 80 and the mode
30 switch 62 to the input 50 of the picture processor 10. The delay of
this path is designated Td-5. By selecting the delay of the composite
video signal path (first path, 202) Td-1 to equal Td-5, the luminance
and chrominance components will both be equally delayed in
reaching their respective inputs of the picture processor 10 in the
35 PAL mode. Once this delay is established the delays for the
luminance and chrominance components will be the same for any
- input video signal format without the need for switching of the
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delays Td-1, TgrcBunprbdessorr @sed relatively large luminance signal transients
tend to overdrive the chrominance band pass filter 52 in processor
10. Also, for the particular picture processor used, additional
luma/chroma isolation would be desirable over that afforded by

10 filters 42 and 52 provided in the integrated circuit. The difficulty,
insofar as multi-mode reception is concerned, is to provide improved
isolation and transient response without compromising the delay
characteristics of the luminance and chrominance-signal processing
paths.  One can not, for example, solve the chrominance transient

15 problem by merely bandpaSS' filterihg the chrominance signal
without introducing a substantial amount of uncompensated delay in
the chrominance signal channel. .

The solution to the above problems, in accordance with a
feature of the FIGURE 5 embodiment, is to insert a high pass 500

20 filter in the chrominance signal path at a point between the output
of switch .62 and the chrominance input 50 of processor 10 and to
insert a chrominance trap or "thch" filter 510 at the luminance
input 40 of processor 10. The filter comprises a series capacitor 504
coupled between switch 62 and terminal 50 and a shunt resistor 502

25 coupled between terminal 50 and ground. The reason for using a

' high pass filter for the chrominance signal, rather than a band pass
filter, is that the high pass filter exhibits relatively negligible delay.
What little delay is introduced is balanced by the placement of the
added trap filter 510 in the luminance path.

30 The trap or notch depth of filter 510, illustratively, i
relatively modest since the luminance- signal is subjected to filtering
within the picture processor. As an example, in one implementation
of the receiver, it was found that the luminance chrominance
isolation of the picture processor used was on the order of about 20

35 dB. A relatively "shallow" trap depth of 5 dB yielded a net isolation

' of 25 dB and was found to be adequate to suppress any visual
artifacts from the luminance chrominance cross talk effect. It will be
noted that excessive chrominance attenuation in the luminance signal
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s very close.t QiHaohs ASbBRthe tirse ey Ta-2pig M listRrlsEnel W8 co
that for purposdsi-éfby hadjpstesemt of delay 44 in picture processor 10. The delays
10 of trap 510 in the first circuit path and high pass filter 500 in the _
second and third circuit paths is negligible for the reasons previously
mentioned (i.e., the trap is of modest depth and the filter 500 is of
the high pass RC type as opposed to a band pass type). Accordingly,
for all practical purposes the time delays Td-1, Td-3 and Td-5 are
15 equal thereby ensuring that the luminance and chrominance
components are equally delayed upon presentation to input
terminals 40 and S0 of the picture processor 10. Further, it will be
noted that the inclusion of the crosstalk suppression filter 510 in the
luminance path and the luminance transient suppression filter 500 in
20 the chrominance path does not interfere with the desired topology of
the overall system of avoiding switching of the luminance signal
when changing from one operating mode to another.
FIGURE 9 illustrates a modification of the receiver of
FIGURE 5 for reducing the cost and improving the reliability of the
25 color transcoding. Specifically, in FIGURE 9 the PAL-N delay line 127
formerly in transcoder 80 has been removed and replaced by a
group delay equalizer 900 having a delay of 444 nano-seconds. The
input of the equalizer is coupled to receive the PAL-N signal and the
output of the equalizer is coupled to provide the resultant PAL-M
30 signal to the 1-H delay line switch 125. Recall that the period of one
line in the PAL-M standard is very close to that of one line in the
PAL-N standard. Recall also that for -purposes of the present
invention, all that is transcoded is the chrominance signal. Thus it is
possible, in the receiver of the present invention to replace the PAL-
35 M 1-H delay line with a group delay equalizer tuned to the
subcarrier frequency and adjusted for a net delay equal to the
difference in the PAL M and N standards (e.g., 444 nano-seconds).
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The equal i zer 900 conprises an anplifier 902 having
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inverting (signified by a

10

15

non-inve
input coupled to receive the chrommance sngnal C2 and having

inverting (signified by a "o") and non-inverting outputs. The
amplifier 902 may comprise, illustratively, a bipolar or field effect
transistor, For bipolar transistors the input would be the base, the
inverting output would be taken from the collector load resistor and
the non-inverting output would be taken from the emitter resistor.
The corresponding electrodes if a field effect transistor is used would
be the gate, drain and source. The non-inverting output of amplifier
902 is coupled via a resistor R to the input of switch 125. This

- resistor determines the magnitude of the delay equalization applied

to the chrominance signal C2. The inverting output. of amplifier 902
is coupled to the input of switch 125 by means of a series connection
of an-inductor L and a capacitor C. These elements determine the
frequency at which group delay is a maximum are tuned to the
desired frequency where a delay peak.is needed. In this application,
they are tuned to the PAL color subcarrier frequency because it is
only the color component of the' PAL signals which are being
processed in the transcoder. Accordingly, for this application one
may avoid the need for multiple delay lines by providing
incremental delays by a group delay equalizer as shown.
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10 format; '

“a transcoder for converting a color component of a
received composite video signal of said second transmission format
to said first transmission format;

. a delay unit for delaying said composite video signal
15 applied to said luminance input of said picture processor for received
signals of said first and second transmission formats, said delay unit
providing a delay substantially equal to a delay of said transcoder;
and ' ’
a switch for applying said composite video signal to said
20 chrominance input of said picture processor via said delay unit for
received signals of said first transmission format, and for applying
said composite video signal to said chrominance input of said picture
processor via said transcoder for received signals of said second
transmission format.
25
2. A television receiver, as recited in Claim 1. further
comprising: .
a first filter means coupled between an output of said
switch and said chrominance input of said picture processor for
30 acenuating luminance components of the composite video signal
applied to said chrominance input of said picture processor for
received signal of said first transmission format; and
a second filter means coupled between an output of said
delay unit and said luminance input of said picture processor for
35 attenuating chrominance components of the composite video signal
applied to said luminance input of said picture processor.

] N
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conpri.si ng: a picture processor having respective inputs

for receiving 5 | um nance and chrom nance i nput, -si gnali$ mate ;a_Zf_&_ﬂ@ﬂ',__jggi"
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3. A television receiver, as recited in Claim 1, turther
comprising circuit means coupled between said delay unit and said
luminance input of said picture processor for amplifying and

5 clamping said delayed composite video signal.

4. A television receiver,.as recited in Claim 1, wherein:
said second transmission format co.mpri.ses a PAL format
~ including PAL-M standard'_signals and PAL-N standard signals; and
10 said transcoder includes a demodulator operable for both
PAL standards.

5. A television receiver, as recited in Claim 4 wherein
said transcoder further includes a delay circuit providing one line
15 delayed PAL-M and PAL-N input signals for said demodulator; and
wherein _ ' :
said delay circuit compri's;es a PAL-M line delay unit
having an output coupled to a group delay equalizer and a switch for
selecting the output of the delay circuit for demodulation of said
20 PAL-M standard signals for selecting the output of the group delay

equalizer for demodulation of said PAL-N standard signals.

<

e * ¢ L ® § =




signal of said first transmission format or a second tran NRERBLAGEIEQY SHEET

format; - a transcoder for converting a colfor co T nggi
recei ved conposite video signal of said second transm ssi QnD&@rRAEL-wmeeees :
said first transm ssion format; . a del ay um—Fotr—det ayl ng
~said conposite video signal 1 5 applil€d to said |um nance input of said

pi cture processor for received signals of said first and second.
transm ssion formats, said delay unit provi ding a delay substantially

equal to a delay of said a switch
for applying said conposi {\@ﬂvﬁdgg’“‘@@'ﬁgl IYd“s%FHVQRO“ IEHr omi nance | nput of
said picture processor viUSE/GHRE A DELAY COMPENSAddINed si gnal s of

said first transm ssion format, and fop RRPRIMI NG sai d conposite video
signal to said cHrom nance input of sard piciture processor via said

transcoder for received 5| nal s of . said second , . ransm ssi format. 25
2. A tel evision recei vel, CHEPPRLE O HRYaSignal i Lﬂ"‘ﬁﬁéerd by’a delay

element (60) and the delayed composite signal is applied to
5 luminance and chrominance inputs (40,50) of a picture processor

(10) for received signals of an NTSC format. For received signals of a
PAL format, the delayed composite signal is applied only to the
luminance input of the picture processor and the chrominance
comp;onent of the received signal is transcoded (80) to the NTSC

10 format and applied, without passing through -the composite signal
delay element, to the chrominance input of the picture processor. The
delay of the delay element for the composite video signal is selected
to be equal to the transcoding delay whereby luminance and
chrominance components of received signals of either NTSC or PAL

15 format are delay compensated. Advantageously, the delay applied. to
the luminance component is constant and of the same value for
signals of either format and so there is no need for switching of delay
elements in the luminance path when changing from one format to
the other and so undesirable switehing artifacts (e.g., DC offset or

20 transient effects) are avoided.:

FIGURE 1
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3. A television receiver, as recited in Caim 1, further || REPLAGHEENS I SMEET

ci rcui.t nméans coupl ed between said delay unit and said Iuniggp .Enﬁgé
of said picture processor for anplifying and 5 cl anmpi ng |p&at :d .gﬁé."w“m“
conposite video signal. 4. A television i , '
recited in Claim 1, wherein: 2/5 sai d second transm ssion
format conprises a PAL fornat i ncludi ng PAL-M standard signals and
PAL- N standard signals; and 1 0O sai d transcoder includes a
denodul at or operable for both - PAL st andar ds. 5. A
television receiver, as recited in Claim4 wherein sai d transcoder

further includes a delay circuit providing one li-ne
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