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tape recorder (VTR) or a video game, the frequency of the horizontal sync
signal may appear to vary sig- This invention relates to apparatus and a
method  nificantly from line to line while the frequency of the for
reducing the visibility of timing errors in for exam-
colorsubcarriersignal, and thus ofthe color reference pie, the inset image
of a picture-in-a-picture (pix-in-   5   burst signal, may seem relatively
stable. This varia- pix) television display system.                    tion
can be caused by pickup head misalignment or by In a pix-in-pix system, two
images from possibly  stretched tape In a VTR or by inaccuracies in the
fre- unrelated sources are displayed simultaneously as  quencies used by
video game circuitry. Since, in the one image. The compound Image includes
a full size  example set forth above, the sampling clock signal is main
image with an inset compressed auxiliary im-  10  locked In phase to the
color reference burst signal, age. The subjective quality of the inset
image may be  corresponding samples on successive lines may be affected by
timing errors in either the main signal or  shifted or skewed relative to
each other. When these the auxiliary signal.
lines of samples are displayed in synchronism with Timing errors relevant
to the present invention  the main signal, the pixels produced by these
corre- may occur, for example, when either the main or aux-  15  sponding
samples may not line up vertically. iliary signal is a nonstandard signal.
As used herein,  Consequently, any vertical lines in the inset image the
term nonstandard signal means a video signal   may appear jagged (if the
period of the horizontal having a horizontal line period which may vary in
sync signal changes randomly) or tilted (If there is a length relative to
the horizontal line period set by the  fixed error in the relative
frequencies of the horizontal signal standard to which the video signal
nominally  20  sync and color burst signals). The frequency and conforms
(e.g. NTSC, PAL or SECAM). A noisy but    phase variations which cause this
type of image dis- otherwise standard signal may appear to be a non-
tortion are known as timing errors or, alternatively, as standard signal if
the noise is of sufficient amplitude  skew errors. to mask transitions of
the horizontal line synchroniza-  One type of timing error, which Is
relevant to the tion (horizontal sync) signal.                25  present
Invention, results from frequency or phase To understand how these timing
errors may af-   variations between the main horizontal sync signal fect
the inset image, it is helpful to know how the aux-  and a video display
clock signal that is phase locked iliary signal is processed and displayed.
In a conven-  to the color reference burst component of the main tional
pix-in-pix display system, the auxiliary signal Is  signal. Errors of this
type may randomly change the sampled at Instants determined by a sampling
clock   30  distance between the left side edge ofthe main image signal
which, desirably, bears a fixed relationship to  (defined by the horizontal
sync pulses) and the begin- the horizontal line scanning frequency of the
auxiliary  ning of lines of the inset image (defined by the display signal.
To aid demodulation of the chrominance signal  clock signal). Main signal
timing errors of integral components of color television signals, the
sampling  numbers of sampling clock periods may be compen- clock signal
desirably has a frequency that is a mul-  35  sated for in the phase locked
loop circuitry which gen- tiple of the chrominance subcarrier frequency. If
the  erates the horizontal sync signal. Skew errors which multiple is an
even number, e.g., 4, for standard sig-  are a fraction of a sampling clock
period may be more nals, this is a suitable sampling signal since, under
all  difficult to correct. major video signal standards, it produces an
Integer   One method of correcting these types of timing number of samples
perline interval. Underthe NTSC   40  errors is to use Interpolation to
develop sample values system, this sampling clock signal may be developed,
that are matched to the clock signal used to store or for example, by a
phase locked loop which produces  display them. Another method is to shift
the phase of a sampling signal having a frequency of 4fc, four  the dock
signal used to display the sample values so times the frequency, fc, of the
color subcarier signal,  that it is properly aligned to the horizontal sync
signal. and which is locked in phase to color reference burst  45   These
methods are described in U.S. Patent US-A- component of the auxiliary
composite video signal.  4,638,360 entitled "Timing Correction for a
Picture- The auxiliary video signal is separated Into Its  In-Picture
Television System". component parts, generally a luminance signal and
Skew errors may also be corrected by generating two color difference
signals. These component sig-  samples that represent component video
signals In nals are then subsampled both horizontally and vert-  so
synchronism with a skew shifted line locked clock sig- ically to develop
signals that represent a compressed  nal. These samples are then applied to
clock transfer image. The lines of samples taken during one field of
circuitry which aligns the samples with a line-locked the auxiliary signal
are stored in a memory. These  clock signal that is not skew shifted. U.S.
Patent US- samples are read from the memory for display using  A- 4,782,391
entitled Multiple input Digital Video a clock signal that is desirably
related to the horizontal  55   Features Processor for TV Signals," relates
to a sys- line scanning frequency of the main video signal.  tern of this
type. When the auxiliary signal originates from a noisy  The first two
methods described above use two source or from a nonstandard source such as
a video  substantially independent clock signals. Aside from 2    



3                   EP 0 406 698 B1                4 the extra circuitry
used to generate an additional  cuitry to produce a full-size image. An
auxiliary signal clock signal, systems which use multiple clock signals  is
received, digitized and processed by digital circui- may need to be
carefully shielded to prevent radio-  try to produce a luminance signal and
two quadrature frequency interference between the signals.        phase
related color difference signals. These sepa- In the third method described
above, the lumi-   5   rated signals are subsampled to develop signals rep-
nance and color difference signal components of the  resenting a compressed
image. The subsampled sig- auxiliary signal are separated by analog
circuitry and  nals are stored in a memory which holds one field in- then
digitized. A system using this method may be  terval of the compressed
signal. When the com- more complex than a system which digitizes the com-
pressed image is to be displayed, the stored signals posite video signal
and then separates It into its com-  10  are retrieved from the memory and
encoded into a ponent parts. In addition this second method uses  composite
video signal. This composite video signal line-locked clock signals, so it
may be difficult to en-  is substituted for a portion of the main composite
vid- code the color information signals of the compressed  eo signal to
generate a compound signal which is video signal so that the two signals
may be time-  processed by the analog circuitry to display a com- division
multiplexed for display.             15  pound image. This compound image
includes a full- The present invention is embodied in a system  size main
image with a compressed auxiliary image which compensates for timing errors
in a first video  displayed as an inset. signal relative to a second stored
video signal. This  A composite video signal includes three compo- system
includes a first dock signal for retrieving sam-  nent signals, a luminance
signal, Y, and two color dif- ples of the second stored video signal from
memory.  20  ference signals, for example, (R-Y) and (B-Y). The A signal
phase alignment circuit shifts the phase of  two color difference signals
modulate respective the first dock signal to generate a second dock signal
quadrature phase related color subcarrier signals to that is synchronized
to the horizontal scanning signal  produce a chrominance signal which is
additively derivedfrom thefirst video signal. Aclocktransfercir-  combined
with the baseband luminance signal togen- cuit responsive to the second
clock signal, aligns re-  25  erate the composite video signal.
Conventional ana- trieved samples synchronous with the first dock sig-  log
techniques for decoding a composite video signal nal, to a predetermined
phase relationship with the  include low-pass filtering to recover the
luminance phase shifted clock signal.                        signal, Y, and
band-pass filtering to recover the chro- FIGURE 1 is a block diagram of a
television re-  minance band signals. The chrominance band signals ceiver
which includes an embodiment of the present  30  are then synchronously
demodulated using a regen- invention.
erated color subcarrier signal. FIGURE 1a is a block diagram of exemplary
cir-    In general, when digital processing techniques cuitry for
generating a subsampling dock signal used  are used, a composite video
signal is first sampled in the television receiver shown in FIGURE 1.
and digitized. The sampling dock signal used to de- FIGURE 2 is a block
diagram of a dock phase  35  velop these samples istypically locked in
phase to the shifter suitable for use In the television receiver  color
burst signal of the composite video signal. This shown in FIGURE 1.
sampling signal may aid in the demodulation of the FIGURE 3 is a block
diagram of circuitry which il-  chrominance signal. For example, if the
selected lustrates the operation of the signal phase alignment  sampling
dock signal has a frequency of 4fc, four circuitry shown in FIGURE 2.
40  times the frequency, fc, of the color subcarriersignal, FIGURE 4 is a
blockdiagram of clock transfercir-  successive samples of the separated
chrominance cuitry suitable foruse in the television receivershown  signal
may be represented by the sequence (R-Y), (B- in FIGURE 1.
Y), -(R-Y), -(B-Y), (R-Y). etc. where the minus signs FIGURE 5 is a timing
diagram which is useful for  indicate sampling phase and not necessarily
sample describing the operation of the clock phase shifter cir-  45
polarity. The (R-Y) and (B-Y) color difference signals cuitry shown in
FIGURE 2.                          may be recovered from this sequence by a
process The present invention is described in the context  of
demultiplexing and selective polarity inversion. of digital circuitry which
implements, for example, a  Thus, if these conventional techniques are used
pix-in-pix feature for a consumer television receiver.  to decode the
chrominance signal components of two It is contemplated, however, that this
invention has  50  Independentcompositevideo signals, itisdesirableto
broader application. It may be used in other systems  generate two
oscillatory signals related to the respec- where two Images or portions of
two Images are dis-  tive color subcarrier signals of the two composite
vid- played concurrently (e.g., side by side orone overthe  eo signals.
Using two dock signals may complicate other) and it may employ analog
circuitry, such as  the design of the receiver, since electromagnetic
charge-coupled devices, in place of the digital mem-  55  shielding may be
needed, to limit Interference be- ory circuitry.
tween the two signals. In the television system described below, a main
An alternative method for demodulating two vid- video signal is processed
by conventional analog cir-  eo signals is to generate only one oscillatory
signal, 3    



5                   EP 0 406 698 B1                 6 for example, the main
signal color subcarrier signal.  pies caused by frequency differences
between the This signal Is then used to generate a sampling clock  two
clock signals. signal for digital circuitry which processes the auxili-  In
the drawings, broad arrows represent signal ary signal. However, since the
chrominance signal  paths for conveying multi-bit digital signals. Line ar-
phases of the main and auxiliary signals may be dif-   5   rows represent
connections for conveying analog sig- ferent, it may be desirable to
include circuitry which  nals or single-bit digital signals. Depending on
the corrects the phase of the digitized decoded color dif-  processing
speed of the devices, compensating de- ference samples based on the color
reference burst  lays may be required in certain of the signal paths.
component of the auxiliary signal.                 One skilled in the art
of digital signal processing cir- The choice of a sampling clock signal is
also a   10  cult design will know where such delays are needed factor in
determining what type of skew-error com-  In a particular system. pensation
circuitry is to be used In the system. Since  FIGURE 1 is a block diagram
of a television re- a clock signal that is locked to the main burst signal
celver having a pix-in-pix feature which includes an may be less closely
aligned to the auxiliary horizontal  embodiment of the present invention.
in FIGURE 1, sync signal than a clock signal that is locked to the   15   a
main composite video signal, MCV, provided by a auxiliary burst, the
possibility of skew errors when the  main tuner 110 is applied to
conventional synchroni- compressed auxiliary signal is stored in the memory
zation signal separation circuitry 112. The circuitry Is increased.
Moreover, if the sampling clocksignal is  112 generates signals MHS and MVS
representing, locked to the main signal burst, skew errors caused
respectively, the horizontal line and vertical field syn- by noise in the
main signal or by variations in the rel-  20  chronizing signal components
of the signal MCV. The ative frequencies of the main signal horizontal sync
circuitry 112 also provides a main burst-gate signal, and color subcarrier
signals are not reduced. A sam-  MBG, a signal MU which indicates when the
signal pling clock signal that is locked to the horizontal syn-  MCV is the
upper field of an image and a main com- chronizing componentof the
auxiliary signal mayalso  posite blanking signal, MCB. The signal MCB is
gen- be used.                                      25  erated by phase
locked loop circuitry which uses a In the television receiver described
below, skew  horizontal fly-back signal, FB, generated by deflec- errrs of
the first type are reduced to a maximum of  tion circuitry 113, as a
reference signal. Consequent- one-third of one clock period (e.g. to a
maximum of 23  ly, the signal MCB is locked to the horizontal line ns for a
sampled data NTSC signal having a sampling  scanning signals used to
produce the video display. frequency of 4fc) and skew errors of the second
type   30  It is relatively Independent of noise in the signal MCV are
substantially eliminated.                      and tends to track
variations in the scanning frequen- In the system described below, the
luminance    cy related to the loading of the high-voltage supply. signal
component of each horizontal line interval of   The signal MCV is also
applied to one input ter- the auxiliaryvideosignal issubsampled in
asixtoone  minal of a multiplexer 114. Another input terminal of ratio and
then displayed at a sample rate that is one-  35  the multiplexer 114 is
coupled to receive a composite half of the 4fc sampling clock signal
derived from the  video signal ACV representing a compressed auxili- main
signal burst. This results in an effective sam-  ary Image. The multiplexer
114 is controlled by a sig- pling ratio of three to one. Thus, the
effective subsam-  nal, DM', to substitute the signal ACV for the signal
pling clock signal has a frequency that is one-third of  MCV in a portion
of each field. The signal DM' is gen- the frequency of the clock signal
used to display the   40  erated by pix-in-pix Insertion circuitry 120 and
clock samples. When the subsampling clock signal is gen-  transfer
circuitry 146 as described below. The com- erated, signals having six
different evenly spaced  pressed signal, ACV, is substituted for the main
sig- phases are provided. Skew errors of the first type are  nal, MCV, when
the signal DM, is logic-zero. The out- reduced by selecting the best one of
these six possi-  put signal of the multiplexer 114 is a compound com- ble
subsampling clock signal phases at the start of  45  posite video signal,
CCV, representing the main im- each horizontal line of the auxiliary video
signal. The  age with an inset auxiliary image. selected phase is
determined by the relative timing of  The pix-in-pix insertion circuitry
120 is respon- each phase to the auxiliary horizontal sync signal.  sive to
the main horizontal and vertical synchronizing Skew errors of the second
type are substantially  signals, MVS and MHS, and to a clock signal MCK to
eliminated by using phase alignment circuitry to gen-  50  generate the
signal DM. The signal DM is applied, as erate, from the main clock signal,
a display clock sig-  set forth below, to the clock transfer circuitry 146
to nal thatisaligned tosignalswhich control the horizon-  produce the
signal DM' which is aligned to the hori- tal scanning of the display. A
clock transfer circuit is  zontal scanning signal used to produce the
compound then used to translate samples that are provided in  display. In
the present embodiment of the invention, synchronism with the main clock
signals into samples  55  the compressed auxiliary image is displayed
during that are synchronous with the display clock signal.  69 successive
line intervals during each field of the Since the display clock signal is
derived from the main  main signal. Each displayed compressed line occu-
clock signals, there is no distortion of the output sam-  pies
approximately one-quarter of the corresponding 4    



7                   EP 0 406 698 B1                8 main signal horizontal
line interval.              pling signals generated from the signal MCK.
Using The output terminal of the multiplexer 114 Is cou-  this adjustment,
skew errors in the display caused by pled to conventional analog decoder
and matrix cir-  differences In the relative times of occurrence of the
cuitry 116 which, for example, separates the lumi-  auxiiliary horizontal
sync pulse and the firststored pix- nance and chrominance signal components
of the   5   el are limited to 23 ns [1/(12fc)] signal CCV, demodulates the
chrominance signal         FIGURE 1a shows exemplary circuitryforgener-
component into quadrature phase related color differ-  ating the
subsampling signal AS. This circuitry is a ence signal components and
generates, from the lu-  part of the auxiliary timing circuitry 126. In
FIGURE minance and color difference signals, red (R), green  1a, the signal
MCK is applied to a frequency divider (G) and blue (B) primary color
signals for application   10  160 which is reset bythe auxiliary horizontal
sync sig- to a cathode-ray tube (CRT) 118. The image repre-  nal, AHS. The
output signal of the frequency divider sented by the signal CCV is
reproduced on the CRT  160, which has a frequency of 2fc/3, is applied to a
118 under control of deflection signals generated by  seven-bit counter 162
which is reset by the signal the deflection circuitry 113.
AHS. The output signal of the counter 162 is coupled An auxiliary composite
video signal, XCV, from   15  to first and second decoders 164 and 166. The
decod- which the signal ACV Is generated, is provided by a  ers 164 and 166
produce logic-one output pulses conventional television tuner 122. The
signal XCV is  when the value provided by the counter 162 Is equal applied
to an analog-to-digital converter 124 which is  to 19 and 127,
respectively. The values provided by clocked by the sampling clock signal
MCK. Thesignal  the decoders 164 and 166 are used to set respective MCK is
generated by phase locked loop (PLL) circui-  20   RS flip-flops 168 and
170. These flip-flops are reset try 140. The circuitry 140, which may
Include a con-  by the signal AHS. The output signal of the flip-flop
ventional burst-locked PLL Is responsive to the main  168 and the inverted
output signal of the flip-flop 170 chrominance signal component, MC,
provided, for ex-  enable an AND gate 174 to pass the signal provided
ample, by the analog decoder and matrix circuitry  by the frequency divider
160 during the central por- 116, and to the main burst-gate signal, MBG, to
gen-  25  tion of each auxiliaryline. Since thefrequencydivider erate the
clock signal MCK which has a frequency,  160 is reset at the start of each
horizontal line period, 4fc, four times the frequency, fc, of the color
subcar-  the phase of the subsampling clock signal AS may rier signal
component of the signal MCV. The signal  vary from line to line to track
the phase of the signal MCK is locked in phase to the color synchronizing
AHS. burst signal component of the main signal MCV.  30    The samples
generated by the are 124 are ap- The colorburstsignal isa referencesignal
having  plied to a luminance-chrominance (YIC) separator a predetermined
phase relationship with the color  and chrominance signal demodulator 128,
which is suboarriersignal componentof a compositevideosig-  also coupled to
receive the signal ABG provided by nal. Thus, the ADC 124 produces samples
of the aux-  the auxiliary timing circuitry 126. The Y/C separator iliary
signal, XCV, that are synchronized to the chro-  35  portion of the
circuitry 128 uses a standard low-pass minance subcarrier signal component
of the main sig-  and band-pass filter arrangement to separate lumi- nal,
MCV.                                          nance signal and
chrominance-band signals from the The samples provided by the ADC 124 are
ap-    auxiliary composite video signal. The chrominance plied to auxiliary
timing circuitry 126 which, respon-  signal demodulator portion of this
circuitry separates sive to the signal MCK, generates signals AVS, ABG,  40
the chrominance band signal into two quadrature AU, AS and NL. The signal
AVS is the vertical field  phase related color difference signals, for
example, synchronizing signal for the auxiliary video signal.  (R-Y) and
(B-Y). The signal ABG is the auxiliary burst-gate signal. The  Since the
signal XCV is sampled synchronous signal AU indicates when the auxiliary
samples are  with the color subcarrier signal of the main signal, the from
an upper field or from a lower field. The signals  45  color difference
samples provided by the circuitry AS and NLare pulse signals that indicate
which pixels  128 may need to be shifted in phase to correct for and lines,
respectively, of the auxiliary signal may be  phase differences between the
color subcarrier sig- used to form the compressed image. These signals
nals of the main and auxiliary video signals. To this eliminate several
lines on the top and bottom of the  end, the circuitry 128 is coupled to
receive the auxil- image and several pixel positions on the left and right
50  lary burst-gate signal, ABG, provided by the timing sides of the image.
These portions of the image are  circuitry 126. Responsive to this signal,
the circuitry eliminated to reduce the amount of memory used to  128
monitors the color burst signal component of the store the image and to
reduce the size of the inset in  sampled data auxiliary signal and corrects
the phase which the auxiliary image is displayed.            of the
demodulated color difference signals on a line- As set forth above, the
subsampling signal AS is  55  by-line basis. Exemplary circuitry for
performing this adjusted in phase at the start of each horizontal line
function is described in U.S. Patent No. 4,558,348. period of the auxiliary
signal. This phase adjustment  The output signal from the Y/C separator and
effectively selects one of six phase shifted subsam-  chrominance
demodulator 128 is applied to a sample 5    



9                  EP 0 406 698 B1                 10 formatter 130. The
formatter 130 Is responsive to the  pies to generate a sampled data
chrominance signal. signal AS to horizontally subsample the sampled data
The effective color suboarrier signal of this sampled luminance signal in a
six to one ratio and to subsam-  data chrominance signal has the same
frequency and pie each of the sampled data color difference signals  phase
as the color subcarrierof the signal MCVsince to produce respective
compressed color difference   5   the clock signal, MCK, used by the
encoder 150 Is signals having a sampling frequency of fc/9 (4fc/36).
burst-locked to the main signal. This horizontal subsampling compresses the
auxili-   The sampled data luminancesignal, YA, provided ary image in a
three-to-one ratio when the luminance  by the formatter 138 and the signal
DM provided by signal is displayed ata sample rate of 2fc and the col-  the
pix-in-pix insertion circuitry 120 are applied to the or difference signals
are displayed at an effective  10  clock transfer circuitry 146. The
circuitry 146, descri- sampling rate of fc/3.
bed below in reference to FIGURE4, changes the tim- Using this subsampling
scheme, one pair of sam-  ing of ts inputsignalstogenerate signalsYA' and
DM, pies, representing the two color difference signals, Is  which are
synchronous with the clock signal YCK. produced for each six luminance
samples. The for-    The signal YCK is phase aligned to horizontal matter
130 reduces each of the luminance and color  15  synchronizing signal
components of the main compo- difference samples to six bits of
significance and  site signal. Clock phase shifting circuitry 142, descri-
combines the luminance and color difference sam-  bed below In reference to
FIGURES 2 and 3, gener- ples such thatsix bits of each eight-bit output
sample  ates the clock signal YCK by providing multiple phas- represent
luminance information and the remaining  es of the signal MCK and the
selecting one of these two bits represent one bit each of two corresponding
20  phases as the signal YCK. The selected phase is the color difference
signal samples. This technique   one most closely aligned to a horizontal
line scanning spreads each pair of color difference samples across
reference signal derived from the signal MCB. six consecutive luminance
samples. The sample for-   The signal CA, provided by the chrominance sig-
matter 130 provides these eight-bit samples to a buf-  nal encoder 150, is
notaligned tothe signal YCK. This fer 132.
25  preserves the alignment of the chrominance signals Samples provided to
the buffer 132 are stored in  of the compressed and main video signals.
While the a first-in-first-out (FIFO) memory (not shown) which  lack of
alignment may cause skew errors in the color is internal to the buffer 132.
The stored samples are  signals used in the compressed image, these errors
transferred from the buffer 132 to a memory 136 un-  are not noticeable
since the human eye is less sensi- der control of memory address generation
circuitry  30  tive to changes in color than to changes in luminance 134.
The circuitry 134 also controls the reading of  and since the minimum rise
time of a chrominance samples from the memory 136 for display. In writing
signal is much longer than for a luminance signal. samples into the memory
136, the circuitry 134 vert-  The signals YA' and CA are applied to
respective ically subsamples the horizontally subsampled auxil-
digital-to-analog converters 148 and 152 which gen- iary signal to generate
samples representing a verti-  35  erate analog signals corresponding to
the respective cally and horizontally compressed image. The mem-  sampled
data digital signals. These analog signals ory 136 used in this embodiment
of the invention in-  are combined in summing circuitry 154 to generate
cludes a sufficient number of storage cells to hold one  the analog
composite video signal ACV which is sub- field of samples of the compressed
image.         stituted for a portion of the main signal MCV to gen-
Samples are read from the memory 136 at a 2fc  40  erate the compound
composite video signal, CCV. rate responsive to the address signals
provided bythe  Instead of multiplexing the signals MCV and ACV memory
address generator 134. These samples are   to developsignals representing
the compound image, processed by the circuitry described below to gener-
it is contemplated that circuitry may be inserted in the ate the composite
video signal ACV which is com-  analog decoder 116 to multiplex the signals
YA' and bined with the signal MCV, as set forth above, to gen-  45  CA with
respective separated main luminance and erate the compound pix-in-pix
image.              chrominance signals. Moreover, it is contemplated The
samples read from the memory 136 are ap-   that other component signals
such as YA' and (R-Y)A plied to a sample formatter 138. The formatter 138
re-  and (B-Y)Aor auxiliary R, G, and B primary color sig- verses the
process performed by the formatter 130,  nals may be multiplexed with
corresponding signals to provide a separate luminance signal and two sep-
50  derived from the main video signal to generate sig- arate
colordifference signals, each occurring at a 4fc  nals representing the
compound image. sample rate. However, in this embodiment of the in-
FIGURE 2 is a block diagram of circuitry suitable vention, the luminance
samples change value at a  for use as the clock phase shifter 142. In
FIGURE 2, maximum rate of2fc and the colordifferencesamples  the main clock
signal MCK is applied to a set of 13 change at a rate of fc/3. The sampled
data (R-Y) and  55  cascade-connected buffer gates 212. In this embodi-
(B-Y) color difference signals are applied toa chromi-  ment of the
Invention, each of the gates 212 is real- nance signal encoder 150 which
interleaves, Interpo-  ized as a pair of logical inverters. Each of the
buffer lates and selectively inverts the color difference sam-  gates 212
delays the signal applied to its input port by 6    



11                 EP 0 406 698 B1                12 a fixed amount of
time. Thus, the output signals pro-  the first transition to be selected as
the signal YCK. vided by the inverters 212 represent respectively dif-
When the "snapshot" includes only a negative-going ferent phases of the
signal MCK Ideally, the total de-  transition, or when the sample values
held in the flip- lay through all of the serially connected buffer gates
flops are all logic-one, indicating no captured transi- 212 is
substantially equal to one period of the signal   5   tion, the clock
signal phase provided by the buffer MCK However, due to process variations
in the man-  gate 212c is selected as the phase aligned output sig-
ufacture of integrated circuits containing the clock  nal YCK. This
selection is accomplished by the pseu- phase shifter 142, variations in the
total delay may  do-stage 355. Finally, when the "snapshot" does not vary
by as much as -50% to +100%.                 include any transitions but
the values held in the va- The signals representing 14 different phases of
10  rious flip-flops are all logic-zero, the signal MCK is se- the signal
MCK, provided by the buffers 212, are ap-  lected asthe phasealigned
outputsignal, YCK, by the plied to signal phase alignment circuitry 210.
The cir-  action of AND gates 314 and 318 and an inverter 316. cuitry 210
selects one of these signals as being the  Referring to FIGURE 2, the
signal YCK is applied most closely aligned in phase to the horizontal scan-
to the clock input terminals of three serially connected ning component of
the main composite blanking sig-  15  delay elements 218,218 and 220. The
data input sig- nal MCB. The signal MCB is applied as a reference  nal to
the first of these delay stages, 216, is the signal signal to the circuitry
210.                      MCB as delayed by six buffer gates 214. The
buffer FIGURE 3 is a block diagram of simplified phase  gates 214 delay the
signal MCB by an amount of time alignment circuitry which illustrates the
operation of  equal to the propagation delay through the signal the
circuitry 210. This circuitry Includes only four sta-  20  phase alignment
circuitry 210 plus an amount of time ges instead of the 14 stages of the
circuitry 210. To  needed for the output signal of the circuitry 210 to be-
add additional stages to this signal phase alignment  come stable. This
stabilizing time may be equal, for circuitry, the elements delimited by the
broken lines  example, to the maximum signal propagation delay 335 are
replicated as many times as desired. The cir-  through the inhibiting
circuitry. The six buffer gates cuitry shown in FIGURE 3 is similar to
circuitry de-  25  214 shown in FIGURE 2 are exemplary. The exact scribed
in U.S. Patent US-A- 4,814,879 entitled, "Sig-  number used depends on the
number of stages in the nal Phase Alignment Circuitry,". The present
circuitry  alignment circuitry 210 as well as the technology in differs
from the referenced circuitry only in the addi-  which it is implemented.
tion of a pseudo-stage 355 which Includes AND gates  The delay elements
216,218 and 220 each delay 354 and 358, an Inverter 356 and an OR gate 357.
30  the signals applied to their respective input ports by The circuitry
shown in FIGURE 3 operates as fol-  one period of the signal YCK The output
signal of the lows. Responsive to a positive-going transition of the  delay
element 218 and an inverted version of the out- signal MCB, Instantaneous
samples of each of the  put signal of the delay element 220 are applied to
re- different phases of the signal MCK are stored in re-  spective
inputterminalsofanAND gate224.TheAND spective D-type flip-flops 310, 320,
330 and 340.  35  gate 224 provides an output signal HREF which is Since
the total delay provided by the buffer gates 212  synchronized to the
signal YCK but is delayed with re- approximates one period of the clock
signal MCK the  spect to the signal MCB by an amount of time that is values
stored in these flip-flops represent a "snap-  fixed towithin the
resolution of the signal phase align- shot" of all of the phases of the
signal MCK at the dif-  ment circuitry 210. That is to say, transitions of
the ferent taps, taken at the transition of the signal MCB.  40  signal
HREF occur with a substantially fixed delay If this "snapshot" includes a
positive-going tran-  with respect to corresponding transitions of the
signal sition of the signal MCK (which appears as a nega-  MCB. The maximum
error in this delay is the signal tive-going transition of the samples from
the delay  propagation delay time through one of the buffer line when read
from left to right), one of the flip-flops,  gates 212. for example, 320
will have a logic-one output signal  45  As shown in FIGURE 1, the signals
YCK and and the next successive flip-flop, 330 will have a log-  HREF are
applied to clock transfer circuitry 146 to ic-zero output signal. In this
instance, all of the Input  align the signal DM and the samples of the
signal YA signals to an AND gate 334 will be logic-one. In this  to the
horizontal line scanning signals that are used instance, the output signal
of the AND gate 334 will  to display the compound signal. FIGURE 4 is a
block enable the clock phase signal provided by a buffer  50  diagram of
exemplary clock transfer circuitry 146. In gate 212b to pass through an AND
gate 338 and an  overview, the circuitry shown in FIGURE 4 operates OR gate
360 as the output signal of the phase align-  as follows. Samples of the
signal YA are transferred ment circuitry.
from a register 410 into registers 418, 416 414, and When the "snapshot"
stored in the flip-flops 310,  412 on a rotating basis synchronous with the
main 320, 330 and 340 includes more than one transition,  55  clock signal,
MCK Sample values are read from the inhibiting circuitry which includes
inverters 316, 336,  registers 418,416,414 and 412, also on a rotating ba-
346 and 356 as well as OR gates 337, 347 and 357  sis, synchronous with the
signal YCK. These sample allows only the clock signal phase corresponding
to  values constitute the signals DM' and YA'. 7    



13                 EP 0 406 698 B1                14 The following isa more
detailed description of the  bodiment of the invention, the time Interval
T1 may circuitry shown in FIGURE 4. The signal MCB is ap-  have values
ranging from 0 ns to 70 ns. plied to an edge detector 425 which includes
docked  Responsive to the signals MCK and MCB, the delay elements 424 and
426, an Inverter 428 and an  clock phase shifter 142 generates the dock
signal AND gate 430. The output signal of the edge detector   5   YCK that
is aligned to the signal MCB and thus to the 425 is a pulse signal, HM,
that Is synchronized with a  horizontal line scanning signals used to
display the positive-going transition of the signal MCB. The sig-  compound
image on the CRT 118. The negative-go- nal HM is applied. to the reset
Input terminal of a mod-  ing transition 510 of the signal YCK is in a
substan- ulo-four counter 432. The clock input terminal of the  tially
fixed time relationship with the positive going counter 432 is coupled to
receive the main dock sig-  10  transition of the signal MCB. The time
interval be- nal, MCK. The output signal of the counter 432 Is ap-  tween
these two transitions may vary, from line to plied to a decoder 434. The
decoder 434 produces a  line, by the propagation delay through one of the
buf- logic-one output signal when the value provided by  fer gates 212. The
transition 508 of the signal YCK is the counter 432 is zero and a
logic-zero output signal  nominally aligned with the positive-going
transition of otherwise.                                  15  the signal
MCB, but, due to propagation delays The output signal of the decoder 434 is
a pulse  through the gating circuitry of the phase alignment which occurs
once every four periods of the signal  circuitry 142 and through the
inhibiting circuitry of the MCK and has a pulse width substantially equal
to one  signal phase alignment circuitry 210, the transition period of the
signal MCK This signal is applied to  508 may not occur In the same time
relationship with three serially connected delay elements 436,438 and  20
the signal MCB from line to line. 440. Each of these delay elements delays
the signals  The buffer gates 214 are included In the phase applied to its
input port by one period of its clock sig-  shifter 142 to compensate for
this instability in the nal MCK. The output signals of the decoder 434 and
transition 508. These gates prevent the signal MCB the delay elements
436,438, and 440 are applied to  from propagating to the delay element 216
until the respective load Input terminals of the registers 418,  25  clock
signal YCK has stabilized. The signal HREF, 416,414, and 412.
which is generated by the clock phase shifter 142 Responsive to the pulse
signal provided by the  from the delayed signal MCB, and the clock signal
decoder 434, the register 418 Is conditioned to load a  YCK also have
substantially fixed timing relation- sample value of the combined signals
YA and DM   ships with the signal MCB. The time Interval T2 be- from the
register 410. During the next period of the  30  tween the positive going
transitions of the signals signal MCK, the pulse signal propagates to the
output  MCB and HREF varies by, at most, the propagation terminal of the
delay element 436. Responsive to this  delay through one of the buffer
gates 212. In this em- signal, the register 416 is conditioned to load the
next  bodiment of the invention, that propagation delay is
subsequentsampleofthesignalsYAand DMfromthe      approximately 5 ns.
register 410. In the same way, the registers 414 and  35  The signals MCK,
MCB, YCK, HREF and YA are 412 are conditioned to load the next two
respective  applied to the clock transfer circuitry 146. The output samples
of the combined signal YA and DM.        signal of the circuitry 146 is the
phase aligned lumi- Sample values are read from the registers 412,  nance
signal YA' and the phase aligned control signal 414,416 and 418
undercontrol of a modulofourcoun-  for the multiplexer 114, DM'. The signal
HM is gener- ter 422. The counter 422 is reset by the signal HREF   40
ated Internal to the clock transfer circuitry 146. This and clocked
bythesignalYCK. Theoutputvalues pro-  signal begins the storage of sample
values of the sig- vided by the counter 422 are applied to a multiplexer
nal YA into the registers 412, 414, 416 and 418. The 420 to sequentially
gate the values held in the regis-  signal HREF begins the retrieval of
sample values ters 418, 416, 414 and 412 to the input port of a reg-  from
these registers. As shown in FIGURE 5, the sig- ister 442. The register 442
is responsive to the signal  45  nal HREF is delayed by more than one
period of the YCK to load a new value. The output signal provided  signal
MCK relative to the signal HM. This delay en- by the register 442 is the
aligned and compressed lu-  sures that the sample values stored in the
registers minance signal, YA'. Although this signal is provided  412, 414,
416 and 418 are valid when they are read for each horizontal line interval
in each field of the  under control of the counter 422. In this embodiment
main video signal, it is only valid during the portion of  50  of the
invention this one clock period delay between the 69 line intervals in
which the compressed image  the signals HREF and HM is provided by the
delay is displayed.                                    element 436 of the
dock transfer circuitry shown in FIGURE 5 is a timing diagram which
illustrates  FIGURE 4. the operation of the dock phase shifter 142 and the
Sincethe signals HREF and YCKare alignedwith dock transfer circuitry 146.
The signals MCK and  55  the horizontal scanning signals used to produce
the MCB are applied to the clock phase shifter 142. The  compound display,
vertical lines In the inset image, skew error between the exemplary signals
MCK and  including the image borders, are displayed with sig- MCB is
illustrated as the time interval T1. In this em-  nificantly less skew
error than if the signals HM and 8    



15                 EP 0 406 698 B1                  16 MCK were used. The
skew errors related to the sam-    stantially aligned with said horizontal
line syn- pling of the auxiliary signal synchronous with the sig-
chronizing signal; clock transfer means (146), re- nal MCK are apparent
only on vertical or near-vertical  sponsive to said phase shifted clock
signal, for lines in the image. These errors are generally less no-
providing said sampled data, retrieved from said ticeable than skew errors
in the border of the com-   5  memory means, in synchronism with said phase
pressed image which are caused, primarily, by in-     shifted clock signal.
stantaneous phase differences between the system clock signal and the
horizontal scanning signals.  2. The apparatus set forth in Claim 1 wherein
said While the invention has been described in terms    main video signal
includes a color reference burst of an exemplary embodiment, it is
contemplated that  10  signal component and characterized in that the it
may be practiced as outlined above with modifica-  means (140) for
providing said clock signal in- tionswithin the scope of the appended
claims. Forex-  cludes means for locking said clock signal in ample if the
invention is practiced in the environment  phase to said color reference
burst signal. of a video cassette recorder (VCR), blanking signals are
nominally unavailable. In this instance signals de-  15  3. The apparatus
set forth in Claim 1 characterized rived from the vertical and horizontal
synchronizing  In that said clock phase shifting means includes: signals
MHS and MVS will be utilized instead of the   means (212), responsive to
said clock signal for signal MCB. It is also contemplated that auxiliary
in-  generating a plurality of clock phase signals putsignal may be in
componentform obviating the cir-  wherein each of said plurality of clock
phase sig- cuitry 128. Further, a system may be arranged to  20  nals has a
respectively different phase relation- combine main and auxiliary baseband
luminance and     ship with said clock signal; and signal phase chrominance
components at multiplexer 114 In which    alignment means (210), coupled to
receive said case the main clock signal may be derived from a
horizontal line synchronizing signal, for selecting source other than the
main video color reference      one of said plurality of phase signals as
said burst signal, i.e., from the colorreference signal of the   25  phase
aligned clocksignal, wherein said selected auxiliary signal or the
auxiliary horizontal synchron-  phase signal has a transition which occurs
sub- izing signal, etc. In a system for displaying two images
stantiallyconcurrentlywith a predetermined tran- side-by-side, the
subsampling and interpolation ele-  sition of said horizontal line
synchronizing signal. ments of the exemplary system may be eliminated,
andlor the sample formatting elements may be elim-  30  4. The apparatus
set forth in Claim 3 characterized inated with the component signals stored
in separate  In that said clock phase shifting means further portions of
the memory.                               includes: means (216 - 220) for
delaying said hor- It should also be appreciated that in an arrange-
Izontal line synchronizing signal by an amount of ment where the auxiliary
image is not compressed for  time less than one period of said clocksignal;
and display, but possibly only cropped, as for a side-by-  35  means (222,
224), responsive to said phase side display, the auxiliary signal may be
sampled and  aligned clock signal and to said delayed horizon- stored in
memory in composite form. After the signal  tal line synchronizing signal,
for generating a ref- is retrieved from memory it may thereafter be sepa-
erence signal which is delayed by an amount of rated into component form
for realignment of the lu-  time substantially equal to a predetermined
minance component and synchronization of the aux-  40  amount of time
relative to the predetermined iliary chrominance subcarrier with the main
video     transition of said horizontal line synchronizing chrominance
subcarrier.                               signal. 5. The apparatus set
forth in Claim 3 characterized Claims
45      In that said clock signal alternates between first and second
states and said signal phase align- 1. Apparatus including a source of main
video signal  ment means includes: means (310 - 340), respon- having a
horizontal line synchronizing signal      sive to the predetermined
transition of said hori- component and memory means for holding sam-
zontal line synchronizing signal for storing sam- pled data representing a
second video signal, for  50  ple values representing, respectively, the
instan- synchronizing the sampled data of said second      taneous states
of said plurality of clock phase sig- video signal to data in said main
video signal com-  nals; means (334,338,360), responsive to one of prising:
means (140) for providing a clock signal;  said stored sample values having
said first state means (132) for retrieving said sampled data       and a
next subsequent stored sample value hav- from said memory means (136) in
synchronism   55   ing said second state for selecting the dock with said
clock signal; characterized by means     phase signal corresponding to said
next subse- (142) forshifting the phase of said dock signal to  quent
sample value as said phase aligned clock generate a phase shifted clock
signal that is sub-  signal. 9    15                  EP 0 406 698 B1 



MCK were used. The skew errors related to the sam-    stantially aligned
with said horizontal line syn- pling of the auxiliary signal synchronous
with the sig-  chronizing signal; clock transfermeans (146), re- nal MCK
are apparent onlyon vertical or near-vertical  sponsive to said phase
shifted clock signal, for lines in the image. These errors are generally
less no-  providing said sampled data, retrieved from said ticeable than
skew errors in the border of the  com-      memory means, in synchronism
with said phase pressed image which are caused, primarily, by in-
shifted clock signal. stantaneous phase differences between the system dock
signal and the horizontal scanning signals.   2. The apparatus set forth in
Claim 1 wherein said While the invention has been described In terms
main video signal includes a color reference burst of an exemplary
embodiment, it is contemplated that  10  signal component and characterized
In that the it may be practiced as outlined above with modifica-  means
(140) for providing said clock signal in- tions within thescope of the
appended claims. Forex-  cludes means for locking said clock signal in
ample If the invention is practiced in the environment  phase to said color
reference burst signal. of a video cassette recorder (VCR), blanking
signals are nominally unavailable. In this instance signals de-  15  3. The
apparatus set forth In Claim 1 characterized rived from the vertical and
horizontal synchronizing  In that said dock phase shifting means includes:
signals MHS and MVS will be utilized instead of the   means (212),
responsive to said clock signal for signal MCB. It is also contemplated
that auxiliary in-  generating a plurality of clock phase signals putsignal
may be in componentform obviating the cir-  wherein each of said plurality
of clock phase sig- cuitry 128. Further, a system may be arranged to  20
nals has a respectively different phase relation- combine main and
auxiliary baseband luminance and     ship with said clock signal; and
signal phase chrominance components at multiplexer 114 in which   alignment
means (210), coupled to receive said case the main clock signal may be
derived from a      horizontal line synchronizing signal, for selecting
source other than the main video color reference      one of said plurality
of phase signals as said burst signal, i.e., from the color reference
signal of the   25  phase aligned clock signal, wherein said selected
auxiliary signal or the auxiliary horizontal synchron-  phase signal has a
transition which occurs sub- izing signal, etc. In a system for displaying
two Images  stantially concurrently with a predetermined tran-
side-by-side, the subsampling and interpolation ele-  sition of said
horizontal line synchronizing signal. ments of the exemplary system may be
eliminated, and/or the sample formatting elements may be elim-  30  4. The
apparatus set forth In Claim 3 characterized inated with the component
signals stored in separate  In that said dock phase shifting means further
portions of the memory.                               includes: means (216
- 220) for delaying said hor- It should also be appreciated that in an
arrange-  Izontal line synchronizing signal by an amount of mentwhere the
auxiliary image is notcompressed for    time less than one period of said
clocksignal; and display, but possibly only cropped, as for a side-by-  35
means (222, 224), responsive to said phase side display, the auxiliary
signal may be sampled and  aligned clock signal and to said delayed
horizon- stored in memory in composite form. After the signal  tal line
synchronizing signal, for generating a ref- is retrieved from memory it may
thereafter be sepa-   erence signal which is delayed by an amount of rated
into component form for realignment of the lu-  time substantially equal to
a predetermined minance component and synchronization of the aux-  40
amount of time relative to the predetermined iliary chrominance subcarrier
with the main video    transition of said horizontal line synchronizing
chrominance subcarrier.                               signal. 5. The
apparatus set forth in Claim 3 characterized Claims
45      In that said dock signal alternates between first and second states
and said signal phase align- 1. Apparatus including a source of main video
signal  ment means includes: means (310 - 340), respon- having a horizontal
line synchronizing signal     sive to the predetermined transition of said
hori- component and memory means for holding sam-        zontal line
synchronizing signal for storing sam- pled data representing a second video
signal, for  50  ple values representing, respectively, the instan-
synchronizing the sampled data of said second      taneous states of said
pluralityof clock phase sig- video signal to data in said main video signal
com-  nals; means (334,338,360), responsive to one of prising: means (140)
for providing a clock signal;  said stored sample values having said first
state means (132) for retrieving said sampled data       and a next
subsequent stored sample value hav- from said memory means (136) in
synchronism   55  ing said second state for selecting the clock with said
clock signal; characterized by means     phase signal corresponding to said
next subse- (142) for shifting the phase of said clock signal to  quent
sample value as said phase aligned clock generate a phase shifted clock
signal that is sub-  signal. 9    17                 EP 0 406 698 B1
18 6. The apparatus set forth in Claim 5 characterized  der besagten
Vielzahl von Phasensignalen als 



In that said signal phase alignment circuitry fur-  besagtes
phasenabgeglichenes Taktsignal, wo- ther includes means (314, 318, 336,
346, 337,     bei das besagte gewahite Phasensignal einen 347,356,357, 355)
for selecting a first predeter-  Durchgang besitzt, welcher im wesentlichen
mined one of said clock phase signals as said   c  gleichzeitig mit elnem
vorgegebenen Durchgang phase aligned clock signal when all of said stored
des besagten Zellensynchronisationssignals er- sample values have said
first state and for select-  fdlgt. ing a second predetermined one of said
clock phase signals as said phase aligned clock signal  4. Vorrichtung nach
Anspruch 3, dadurch gekenn- when all of said stored sample values have said
1o  zelchnet, daB besagtes Taktphasenverschie- second state.
bungsmittel welterhin umrfat: Mittel (216 - 220) fOr die Verzogerung des
besagten Zeilensyn- chronisationsslgnals um elne Zeitdauer, die klel-
PatentansprOche                                      ner ist als elne
Perlode des besagtbn Taktaignals; 15      und Mittel (222, 224), die auf
besagtes phasen- 1. Vorrichtung, weiche eine Quelle eines Hauptvi-
abgeglichenes Taktsignal und besagtes verz8- deosignals, das eine
Zeliensynchronlsationssi-    gertes Zeilensynchronisatlonssignal anspre-
gnalkomponents besitzt, und Speichermittel fOr    chen, fOr die Erzeugung
eines Referenzsignals, das Spelchern von Abtastwerten, die ein zweltes
welches um eine Zeltdauer verzogert ist, die im Videosignal reprasentieren,
umfaXt fOr die Syn-  20  wesentllchen glelch einer vorgegebenen Zelt-
chronisation der Abtastwerte des besagten zwei-   dauer Ist, welche sich
auf den vorgegebenen tan Videosignals mit Werten in besagtem Haupt-
Durchgang des besagten Zellensynchronisati- videosignal, bestehend aus:
Mitteln (140) far die  onssignals bezieht. Bereltstellung eines
Taktsignals; Mittein (132) far das Abrufen der besagtbn Abtastwerte aus den
25  5. Vorrichtung nach Anspruch 3, dadurch g9kenn- besagten
Spelchermittein (136) synchron mit be-   zelchnet, daP besagtes Taktsignal
zwischen ei- sagtem TaktsIgnal; gekennzelchnet durch Mittel    nem ersten
und einem zwelten Zustand wecheelt (142) zum Verschieben der Phase des
besagten      und besagtes Signalphasenabgleichmittel urn- Taktsignals
zwecks Erzeugung eines phasenver-     faft Mittel (310 - 340), die auf den
vorgegebenen schobenen Taktsignals, das im wesentlichen mit  30  Durchgang
des besagten Zeilensynchronisati- besagtem Zeilensynchronisationssignal
abgegil-    onssignals ansprechen, fOr das Spelchern von chen Ist;
TaktObertragungsmittel (146), die auf   Abtastwerten, welche Jewells die
momentanen besagtes phasenverschobenes Taktsignal an-        Zustande der
besagten Vieizahl von Taktphasen- sprechen, zur Bereitstellung der
besagten, aus    signalen reprisentleren; Mittel (334, 338, 360), dem
besagten Spelchermittel abgerufenen Ab-  35   die auf elnen der besagten
gespeicherten Abtast- tastwerte synchron mit besagtem phasenver-
werte, der sich im besagten ersten Zustand be- schobenem Taktsignal.
findet, und einen unmittelbar nachfolgenden ge- speicherten Abtastwert, der
sich Im besagten 2. Vorrichtung nach Anspruch 1, wobei das besagtb
zweiten Zustand befindet, ansprechen, far die Hauptvideosignal sine
Farbreferenzsynchronlsa-  40  Wahl des dem besagten nichsten nachfolgenden
tionssignalkomponente umfalt, und dadurch         Abtastwert entsprechenden
Taktphasensignals gekennzelchnet, daBt das Mittel (140) fOrdie Be-  als
besagtes phasenabgeglichenes Taktsignal. reitstellung des besagten
Taktsignals Mittel fur die Phasenkopplung des besagten Taktsignals    S.
Vorrichtung nach Anspruch 5, dadurch gekenn- an besagtes
Farbreferenzsynchronisationssignal  45  zelchnet, daB die besagte
Signalphasenab- umfallt.
glelchschaltung welterhin Mittel (314, 318, 336, 346, 337, 347, 356, 357,
355) far die Auswahl el- 3. Vorrichtung nach Anspruch 1, dadurch gekenn-
nes erstbn vorgegebenen Taktphasensignals aus zelchnet, daft besagtes
Taktphasenverschle-       den besagten Taktphasensignalen als besagtes
bungsmittel umfaSt: Mittel (212), die, auf besag-  50  phasenabgeglichenes
Taktsignal enthfilt, wenn tes Taktsignal ansprechend, elne Visizahl von
sich alle besagten gespelcherten Abtastwerte Im Taktphasensignalen
erzeugen, wobel jedes Si-      besagten ersten Zustand befinden, und far
die gnal aus der besagten Vielzahl von Taktphasen-    Auswahl eines zwelten
vorgegebenen Taktpha- signalen eine jewels andere Phasenbeziehung
sensignals aus den besagtsn Taktphasensigna- zu besagtem Taktsignal
besitzt; und Signalpha-  66  len als besagtes phasenabgegllchenes Taktsl-
senabglelchmittel (210), die so geschaltet sind,  gnal, wenn sich ails
besagtbn gespelcherten Ab- dall sle besagtbs Zeliensynchronisationssignal
tastwerte im besagten zweiten Zustand befin- empfangen, fOr die Auswahl
sines Signals aus      den. 10    19                 EP 0 406 698 B1
20 /   *      h  m   1     In Revendlcations
d'horloge, et des moyens (222, 224), reagissant 



au dit signal d'horloge aligne en phase et au dit 1. Appareil comportant
une source de signal video    signal de synchronisation horizontal ligne
retar- principal ayant une composante de signal de syn-  de, destine A
generer un signal de reference re- chronisation horizontal ligne etdes
moyens A me-   5  tarde d'une duree sensiblement egale A durle moire
permettant de conserver des donnees        predtebrminee par rapport A la
transition prldl- echantillonnees representant un deuxieme sl-     terminlo
duditsignal de synchronisation horizon- gnal video, pour synchroniser les
donnees        tale ligne. echantillonnees dudit deuxieme signal vidlo avec
les donnees dudit signal video principal,  lo  5. Appareil solon la
revendication 3, caracterisl comprenant des moyens (140) fournissant un si-
par l fait quo ledit signal d'horloge passe alter- gnal d'horloge, des
moyens (132) de restitution  nativement d'un premier A un second etat et
reci- desdites donnees 6chantillonnles en termes lea-  proquement, et quo
lesdits moyens d'alignement dits moyons A de memoire (136) en synchronis-
en phase du signal comprennent: des moyens me avec le dit signal d'horloge,
caracteriel par  15  (310 - 340), reagissant a la transition predetormi-
des moyens(142) permettant de decalerla phase    nee duditsignal de
synchronisation horizontale Hi- dudit signal d'horloge afin de generer un
signal  gne, destine A memoriser lea valeurs echantil- d'horloge dephase
sensiblement alignI avec le-   Ions representant, respectivement, les etats
Ins- dit signal de synchronisation horizontale ligne;  tantanes desdits
signaux de phase d'horloge dif- des moyens de transfert A horloge (146)
rlagis-  20  ferents, des moyens (334, 338, 360), reagissant sant audit
signal d'horloge dephase, destine, A  A 'une des dites valeurs echantillons
memori- fournir lesdites donnees echantillonnees restitu-  saes ayantledit
promieretat, eta lavaleurechan- tions a partir deadit moyens A memoire, en
syn-  tillon memorisee sulvantb, ayant ledit deuxieme chronisme avec ledit
signal d'horloge decede en  etat, afin de selectionner le signal de phase
phase.                                   25      d'horloge correspondant A
ladite valour echantil- ion suivantb comme signal d'horloge aligne en 2.
Apparell solon la revendication 1, dans lequel le-  phase. dit signal vidlo
principal comports uno compo- sante de salve de rnterence de couleur et
carao-  6. Apparell solon la revendication 5, caractersls terlse par Is ait
quo les moyons (140) destine a   so  par le falt quo ledit circuit
d'alignoment en phase fournir ledit signal d'horloge comporte un syste-  du
signal comprend en outre des moyens (314, me de veroulliage de phase dudit
signal d'horlo-  318, 336, 346,337,347, 356, 357,355) destines go sur ladib
salve de reference de couleur.       A selectlonnercomme premiersignal l'un
des dits signaux de phase d'horloge predtebrmine 3. Appareil solon la
revendication 1, caractrise  35  commo ledit signal d'horloge alignI en
phase parIs tlit quo lesdits moyens dlcalage de phase  lorsque toutes les
dites valours echantillons en comprennent: des moyens (212) reagissant
audit   memoire ont lWdit premier etat, et A selectionner signal d'horloge,
pour generer plusleurs signaux  comma second signal lun des dits signaux de
de phase d'horloge, avec lesquels chacun des-     phase d'horloge
prldltermin6 comme ledit si- dits signaux de phase d'horloge a une relation
de   4o  gnal d'horloge align6 on phase lorsque toutes phase respectivement
differente avec ledit signal  lesdites valeurs echantillons en memoire ont
ledit d'horloge, et des moyens d'alignement de phase   deuxilme etat. de
signal (210), coupl6, de facon A recevoir ledit signal de synchronisation
horizontale ligne, pour s61ectlonner l'un desdits signaux de phase diff6-
4S rents comme signal d'horloge align6 en phase, dans loquel lWdit signal
de phase slIectionn6 a une transition so produisant sensiblement de fa- con
concomitanto avec une transition pr6d6ter- minle dudit signal de
synchronisation horizontale  so lignee. 4. Appareil selon la revendication
3, caracterise par Is falt quo lesdits moyens d6calage de phase de
d6phasage d'horloge comprennant en outre:   5 des moyens (216 - 220)
permettant de retarder le dit signal de synchronisation horizontal ligne
d'une duree inferieure A une periode dudit signal    


