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multiple of the frequency of the signal HORIZ SYNC. Assuming that the
frequency, [err], of the signal HORIZ The present invention relates to
circuitry for pro-  SYNC remains constant, the clock signal, CK, may ducing
a substantially jitter-free clock signal,    vary in frequency between
slightly more than (N-1)[err] In video signal processing systems which
include   5   and slightly less than (N+1)[err] without producing a field
or frame memories, for example, a frame comb  change in the phase of the
signal provided by the fre- filter, it may be desirable to use a sampling
clock sig-  quency divider 17. If the frequency of the signal CK nal that
is locked in phase to the horizontal line syn-  is less than or equal to
(N-1)[err] orgreaterthan orequal chronizing signal component of the
processed video  to (N+1 )[err], the phase of the signal provided by the
cir- signals. When a line-locked sampling clock signal is  10  cuitry 17
will change and the error in the frequency used, the numberof samples in
each line interval and,  of the signal CK will be corrected. thus, the
number of samples in each field Interval re-  The range of frequencies
between (N-1)fH and mains substantially constant from field to field. This
(N+1)[err] defines the amount of "jitter" which will be tol- consistency is
desirable to ensure that corresponding  erated by the PLL. For example, in
an NTSC televi- samples from successive fields orframes of the video   15
sion receiver which uses a nominal sampling frequen- signal are properly
aligned for processing.       cy of 910 [err] (14.318 MHz), the clock
signal may vary EP-A-185779,  EP-A-189195   and  JP-A-          between 909
[err] (14.302 MHz) and 911 [err] (14.334 60197015, each disclose a
conventional phase       MHz) and still be locked In phase tothe horizontal
line locked loop or phase alignment arrangement using a  synchronizing
signal. While this amount of jitter may stable frequency clock signal
provided by a precise  20  not change the number of samples produced from
crystal reference oscillator.                      each horizontal line, it
Is significant as it relates to the Atypical line-locked clock signal
generator is de-  timing of the first sample on a line relative to the hor-
scribed in U.S. Patent No. 4,476,490 entitled "Hori-  izontal
synchronization pulse for that line. In the zontal Scanning Frequency
Multiplying Circuit". This  NTSC television receiver described above, due
to the clock signal generator includes a phase-locked loop   25  jitter in
the clock signal, the first sample on a given (PLL) which produces a signal
having a frequency of  line may be taken at any time within 70 ns after the
NfH, N times the horizontal line scanning frequency,  positive-going
transition of the horizontal synchroni- fH. The PLL used in the referenced
patent is shown in  zation pulse. This variation in the timing of the
initial FIGURE 1, labelled "prior art". In this system, a hori-  sample on
a line also applies to subsequent samples zontal synchronizing signal,
HORIZ SYNC, separated   30  on the line and may, therefore, distort the
reproduced from the input composite video signal, is applied to  image.
This timing variation would cause vertical or one input terminal of a phase
comparator 14. Another  diagonal lines in the image to appear wavy
orjagged. input terminal of the phase comparator 14 is coupled   It would
be advantageous if the circuitry which to receive a signal, provided by a
frequency divider  generated the sampling lock signal also included cir-
17, which has substantially the same frequency as   35  cuitry for
eliminating the jitter from the clock signal. the signal HORIZ SYNC. The
phase comparator 14         An aspect of the invention is specified in the
produces an output signal which is proportional to the  claims. difference
In phase between the signals applied to Its  In an embodiment of the
present invention there Input ports. The signal provided by the phase
compar-  is provided a system for generating a clock signal ator 14 is
applied to a low-pass filter 15, the loop filter  40  which is compensated
for variations In frequency. The of the PLL. The filter 15 Includes
circuitry for Integrat-  system includes a source of first reference signal
and ing the phase difference signal to develop a signal  a source of second
reference signal. Each of the first which is proportional to the difference
in frequency  and second reference signals have a frequency that between
the signal HORIZ SYNC and the signal pro-  is substantially equal to a
predetermined frequency. vided by the divider 17. Thisfrequency difference
sig-  45  A phase locked loop is provided which is coupled to nal is
applied to the control input terminal of a voltage  said source of first
reference signal for generating an controlled oscillator (VCO) 16. The VCO
16, which  oscillatory signal that is locked in phase to the first has a
free running frequency substantially equal to  reference signal, wherein
the oscillatory signal has a N[err], produces the output clock signal CK
This clock  nominal frequency of N times the predetermined fre- signal is
applied to the input terminal of the frequency   50  quency, N being an
Integer greater than 1, and is sub- divider 17 to complete the loop. The
signal CK pro-  ject to undesirable variations in frequency between duced
by the VCO exhibits changes in frequency     predetermined minimum and
maximum values. Sig- which track changes In the frequency of the horizon-
nal phase alignment circuitry is coupled to the phase tal line
synchronizing signal, HORIZ SYNC.         locked loop for generating the
clock signal compen- Although the clock signal, CK, produced by the   55
sated for the undesirable variations in frequency of PLL system shown in
FIGURE 1, is locked in phase   said oscillatory signal. The phase alignment
circuitry to the horizontal line synchronizing signal, the fre-  includes
means responsive to the oscillatory signal quency of the signal CK may not
be an exact Integer  for developing M oscillatory signals representing M 2 



3                  EP0303494B1                    4 respectively different
phases of the oscillatory signal  to respective analog-to-digital
converters (ADC's) where M is an integer greater than 1 and means re-
216,218 and 220. The ADCs 216,218 and 220 sam- sponsive to the second
reference signal for continu-  pie the respective signals Y, I and Q at
instants deter- ally selecting one of the M oscillatory signals as the
mined by a sampling clock signal [err]. The digital clock signal having a
transition which is approximate-   5   samples provided by the ADC's 216
218 and 220 are ly coincident with a transition in the second reference
applied to afield memory 222 which, in turn, provides signal.
the delayed samples Y", I' and Q', for application to Afurther embodiment
of the Invention Includes a  other video signal processing circuitry (not
shown). delay element in the phase locked loop which causes  The circuitry
which uses the field memory 222 may the clock signal and the second
reference signal to be  10  include, for example, a field or frame comb
filter, a re- advanced in phase with respect to the first reference
cursive noise reduction system or a freeze field proc- signal.
essor. FIGURE 1 (prior art) is a block diagram of a con-  The sampling
clock signal, [err], applied to the ventional line locked clock generator.
ADC's 216,218 and 220 is a line-locked clock signal, FIGURE 2 is a block
diagram of a portion of a tel-  15  that is, a clock signal which is locked
in phase to the evision signal processing circuit which Includes an
horizontal line synchronizing signal component of the embodiment of the
present invention.             composite video signals provided by the
source 210. FIGURE 3 is a block diagram of phase alignment  This clock
signal is developed by the circuitry descri- circuitry suitable for use in
the signal processing cir-  bed below. cuitry shown in FIGURE 2.
20      The composite video signals provided by the FIGURES 4Athrough 41
are timing diagrams use-  source 210 are applied to conventional
synchronizing ful for explaining the operation of the circuitry shown
signal separation circuitry 224. The circuitry 224 sep- in FIGURES 2 and 3.
arates the horizontal line synchronizing signal compo- In the drawings,
broad arrows represent busses  nent from the composite video signals and
provides for conveying multiple-bit parallel digital signals and  25  this
separated signal as the signal HSYNC to one in- line arrows represent
connections for conveying ana-  putterminal of a phase comparator226.
Anotherinput log signals or single-bit digital signals. Depending on
terminal of the phase comparator 226 Is coupled to re- the processing speed
of the devices, compensating  ceive a signal HD', having the same nominal
frequen- delays may be required in certain of the signal paths.  cy as the
signal HSYNC. The phase comparator 226, One skilled in the art of analog
and digital signal proc-  30  which is of conventional design, generates a
signal essing circuit design would know where such delays  which Is
proportional to the instantaneous difference would be needed in a
particular system.           in phase between the signals HD' and HSYNC.
This FIGURE 2 is a block diagram showing a portion  phase difference signal
is applied to a loop filter 228, of a partly analog, partly digital
television receiver  which integrates the signal overtime to develop a sig-
which incorporates the present invention. In FIGURE   35  nal representing
the difference in frequency between 2, a source of composite video signals
210, which in-  the signals HD' and HSYNC. The frequency differ- cludes the
tuner, IF amplifier and video detector of a  ence signal provided by the
loop filter 228 is applied conventional television receiver, provides NTSC
com-  to the control input terminal of a conventional voltage posite video
signals to luminance/chrominance sepa-  controlled oscillator (VCO) 230.
The VCO 230, used ration circuitry 212. The circuitry 212 used with this
40  in this embodiment of the invention, has a free- embodiment of the
invention includes a low-pass fil-  running frequency of 28.64 MHz which is
approxi- ter (not shown) and a band-pass filter (not shown) for  mately
equal to 8[err], eight times the frequency, [err], of separating the
respective luminance signal compo-  the color subcarrier signal component
of the compo- nent, Y, and chrominance-band signal component, C,  site
video signal provided by source 210. The signal, from the composite video
signals. The separated   45  CLK, provided by the VCO 230 is applied to
frequency chrominance-band signal, C, Is applied to chromi-  dividing
circuitry 232. The circuitry 232 which, In the nance signal demodulation
circuitry 214. The circui-  present embodiment of the invention includes an
11- try 214, which, in the present embodiment of the in-  bit counter,
divides the signal CLK, In frequency, by vention includes two synchronous
demodulators (not  a factor of 1820 to produce a signal HD, having the
shown), demodulates the signal C to provide two col-  50  same nominal
frequency as the horizontal line syn- or difference signals, for example, I
and Q. The lumi-  chronizing signal HSYNC. The signal HD Is applied to
nance signal, Y, is applied to a compensating delay  a delay element 234
which delays the signal HD by a element 215 which compensates for the
processing  predetermined amount of time, to generate the signal delay
through the chrominance signal demodulation  HD' which is applied to the
phase comparator 226. circuitry 214 to provide a luminance signal Y' that
is  55  As set forth above, the phase comparator 226 aligned with the I and
Q color difference signals pro-  and loop filter 228 adjust the frequency
and phase of 



duced by the circuitry 214. The luminance signal Y'  the VCO 230 so that
the signal HD' is aligned in fre- and the color difference signals I and Q
are applied  quency and phase with the signal HSYNC. However, 3    5
EP 0 303 494 B1                 6 since the signal HD' is delayed in time,
via the delay  coder 314 used in this embodiment of the invention element
234, with respect to the signal HD, the signal  is a conventional priority
encoder. The output signal HD leads the signal HSYNC in phase. In other
words,  provided by the line selection encoder 314 is a five- the pulses of
the signal HD occur prior to correspond-  bit signal Indicating the number,
In binary form, of the Ing pulses of the signal HSYNC by the amountof time
5   output signal of the phase selector 312 which has a that signals are
delayed by the delay element 234. If,  value of logic one. for example, the
delay element 234 delays the signal  The output signal of the line
selection encoder HD by an amount of time substantially equal to the  314
is applied to the control input port of a multiplexer processing delay
through the sync separator circuitry  316. The multiplexer 316 used in this
embodiment of 224, then the signal HD would be aligned with the hor-  10
the Invention is a conventional 32-to-1 multiplexer izontal line
synchronizing signal component of the  having 32 signal input terminals
each of which is cou- composite video signal provided by the source 210.
pled to a respectively different one of the output ter- As set forth below,
In the present embodiment of the  minals of the delay line 310. The control
signal pro- invention the amount of time delay provided by the  vided by
the line selection encoder 314 conditions the
delayelement234isselectedsothatafinal horizontal  15  multiplexer 316 to
provide, as its output signal, the drive signal [err] and the clock signal
[err] have a  phase of the signal CLK which corresponds to the
predetermined phase relationship with the horizontal  phase that was
selected by the circuitry 312. The out- line synchronizing signal
components of the lumi-  putsignal, CLK', of the multiplexer 318 is the
output nance signal Y and color difference signals I and Q  signal of the
phase alignment circuitry 238. applied to the respective ADC's 216, 218 and
220.    20  Referring toFIGURE2, thesignal CLK' isapplied The
phase-advanced horizontal drive signal HD  to frequency dividing circuitry
242 which produces a and the clock signal CLK are applied to respectively
signal CLK" having a frequency that is one-half of the different Input
terminals of phase alignment circuitry  frequency of the signal CLK (i.e.
910 [err]). The frequen- 236. The phase alignment circuitry used in this
em-  cy divider 242 used in this embodiment of the inven- bodiment of the
invention is shown in FIGURE 3.  25  tion Is a conventional trigger-type
flip-flop. This type In FIGURE 3, the 28.64 MHz clock signal, CLK,  of
flip-flop changes state between logic-one and log- is applied to the input
terminal of a delay line 310. The  ic-zero for each positive-going
transition of the signal delay line 310 used in the present embodiment of
the  CLK'. The state of the frequency divider 242 is set at invention Is a
chain of 31 serially connected buffer cir-  the start of each horizontal
line by a pulse signal de- cuits, [err] through [err]. Each of the buffer
circuits used   30  rived from the signal HD provided by the frequency in
the delay line 310 provides a time delay substan-  divider circuitry 232.
To generate the pulse signal, the tially equal to 1/32 times the period of
the signal CLK.  signal HD is applied to a delay element 238, which The
delay line 310 has 32 output terminals, one con-  compensates for the
processing time through the nected to the input terminal of the first
buffer circuit  phase alignment circuitry 236 to produce the final in the
chain, [err], and one connected to the output ter-  35  horizontal drive
signal, [err]. The signal HDF is applied minal of each of the buffer
circuits [err] through [err]. The  to an edge detector 240 which produces
the pulse sig- 32 output terminals of the delay line 310 are coupled  nal
applied to the frequency divider 242. The pulses to 32 respectively
different inputterminals of a phase  used In this embodimentof the
invention have a pulse selector 312. The signal HD, provided by the
frequen-  width of approximately 20ns. This pulse signal is ap- cy dividing
circuitry 232 is also coupled to the phase  40  plied to a preset input
terminal of the frequency div- selector 312. Circuitry suitable for use as
the phase  ider 242. The horizontal drive signal HDF controls the selector
312 is disclosed in U.S. Patent No. 3,911,368  horizontal deflection
circuitry (not shown) of the tele- entitled "Phase Interpolating Apparatus
and Method".  vision receiver partially shown in FIGURE 2. The phase
selector 312 has 32 output terminals,   The signal CLK", provided by the
frequency div- one corresponding to each of 32 output terminals of  45
ider 242 is synchronized to the final horizontal sync the delay line 310.
In operation, the phase selector  signal [err] so that the first pulse of
the signal CLK" 312 compares a transition in the signal HO with tran-
following a pulse of the signal [err] has a predeter- sitions in each of
the 32 phases of the signal CLK pro-  mined polarity and occurs within one
nano-second of vided by the delay line 310 and indicates which phase  a
predetermined time with respect to the final hori- of the clock signal has
a transition which most closely  so  zontal sync signal [err]. The signal
CLK" is applied to coincides with the transition in the signal HD. The  a
delay element 244 which compensates for the proc- phase alignment circuitry
provides a logic one signal  essing delay imparted to the video signals Y,
I and Q on the output terminal which corresponds to this  by the sync
separator 212, chrominance signal de- 



phase. The other 31 outputterminals of the phase se-  modulator 214 and/or
delay element 215. The signal lector 312 have logic zero output signals.
55  provided by the delay element 244 is the sampling The 32 output
terminals of the phase selector 312  clock signal, [err]. are applied to
respectively different input terminals of  FIGURES 4A through 41 are
waveform diagrams a line selection encoder 314. The line selection en-
which illustrate the operation of the clock generation 4    7
EP0303494B1                    8 system. FIGURE 4Ashows the timing of a
positive go-  have consistent timing relative to the signal [err] from ing
transition of the horizontal synchronizing signal  line to line and from
field to field. In addition, since the component of the composite video
signal provided by  signal [err] is a line-locked clock signal, the number
the source 210. The corresponding transition of the  of samples In each
line interval and, so, In each field separated horizontal synchronizing
signal, HSYNC, is   5   interval of the sampled video signals is consistent
shown in FIGURE 4B. The time delay between the    from field to field.
transition In FIGURE 4A and that In FIGURE 4B rep- resents the signal
processing delay through the sync separator circuitry 224. FIGURE 4C is a
waveform di-  Claims agram of the component of the separated luminance  10
signal Y' which corresponds to the positive going  1. A clock signal
generation system comprising: transition of the horizontal synchronizing
signal. The     a source of reference signal(224)having a time between the
transitions in FIGURE 4Aand FIG-     frequency that is substantially equal
to a prede- URE 4C represents the signal processing delay        termined
frequency; through the luminance/chrominance separation cir-  15      a
phase locked loop(226,228,230,232)in- cultry 212 and the compensating delay
element 215.    cluding a controllable oscilator(230)coupled to The signal
CLK provided by the VCO 230 is         said source of reference signal for
generating an shown in FIGURE 4D. The frequency of this signal
oscillatory signal(clk)that is locked in phase to may jitter about a
nominal frequency as described     said reference signal ,said oscillatory
signal hav- above in reference to FIGURE 1. The signal HD, gen-  20  ing a
nominal frequency of N times said predeter- erated by the frequency divider
232 from the signal   mined frequency, N being an integer greater than CLK,
Is shown in FIGURE 4E. The signal HD Is ad-      1, and is subject to
undesirable variations In fre- vanced with respect to the signal HSYNC by
an         quency between predetermined minimum and amount of time tL,
representing the signal processing  maximum valuesand wherein said phase
locked delay provided by the sync separator 224, and the   25  loop
includes a divide by N circuit(232)fordividing phase alignment circuitry
236. The phase aligned      the frequency of said oscillatory signal by N
to clock signal CLK', provided by the circuitry 236 is   generate a further
signal having a frequency sub- shown in FIGURE 4F. The delay between the
positive    stantially equal to said predetermined frequency; going
transition of the signal HD and the closest pos-  characterized by: itive
going transition of the signal CLK' is the signal  30  signal phase
alignment means(236),cou- processing delay through the multiplexer 316 of
the   pled to said phase locked loop for generating a phase circuitry 236.
The final horizontal drive signal  clock signal(clk') compensated for the
undesir- [err], and the clock signals CLK" and [err] are shown    able
variations in frequency of said oscillatory in FIGURES 4G, 4H and 4I,
respectively.               signal, Including; The positive-going
transition in the signal [err]   35          means(310),responsive to said
os- occurs at substantially the same time as the transition  cillatory
signal for developing M further oscillato- in the horizontal line
synchronizing signal component  ry signals representing M respectively
different of the composite video signal, shown In FIGURE 4A,    phases of
said oscillatory signal where M is an in- due to the selection of the delay
value tL. In this em-  teger greater than 1; and bodiment of the invention,
tL is the sum of the proc-  40        means(312-316)responsive to said
essing delay through the sync separator 224 and       oscillatory signal
divided by N for continually se- phase alignment circuitry 236. By
advancing the tim-  lecting one of said M oscillatory signals, as said ing
of the signal HD by tL with respect to the signal  clock signal having a
transition which Is approxi- HSYNC, the delay element 234 compensates for
the      mately coincident with a transition in said oscilla- processing
delay through these circuit elements to  45  tory signal divided by N.
produce a horizontal drive signal, [err], and a clock signal CLK" that are
closely aligned in phase with the  2. The clock signal generating system
set forth in horizontal line synchronizing signal components of    claim 1,
characterized In that; the video signals provided by the source 210. The
said source provides a television signal in- clocksignal CLK" is
substantiallyfree ofjitterwith re-  50  cluding a horizontal line
synchronizing signal 



spectto the signal [err] due to the phase alignment cir-  component cultry
236. The sampling clock signal [err], shown in        television signal
processing means cou- FIGURE 41 is delayed by an amount of time tC which
pled to said source including means for separat- compensates for the
processing delay through the lu-  ing the horizontal line synchronizing
signal comp- minance/chrominance separator circuitry 212, and  55  onet as
said reference signal; the chrominance demodulator 214 or the delay ele-
ment 215. The digital samples produced by the ADC's  3. The clock signal
generating system set forth in 216,218 and 220 in response tothe clock
signal CLKs   claim 2 characterized in that; 5    7
EP0303494B1                     8 system. FIGURE4Ashows thetiming of a
positive go-  have consistent timing relative to the signal [err] from ing
transition of the horizontal synchronizing signal  line to line and from
field tofield. In addition, since the component of the composite video
signal provided by  signal CLKs is a line-locked clock signal, the number
the source 210. The corresponding transition of the  of samples in each
line interval and, so, in each field separated horizontal synchronizing
signal, HSYNC, is   5   interval of the sampled video signals is consistent
shown in FIGURE 4B. The time delay between the     from field to field.
transition in FIGURE 4A and that in FIGURE 4B rep- resents the signal
processing delay through the sync separator circuitry 224. FIGURE 4C is a
waveform di-  Claims agram of the component of the separated luminance  10
signal Y' which corresponds to the positive going   1. A lock signal
generation system comprising: transition of the horizontal synchronizing
signal. The      a source of reference signal(224)having a time between the
transitions in FIGURE 4A and FIG-    frequency that is substantially equal
to a prede- URE 4C represents the signal processing delay         termined
frequency; through the luminance/chrominance separation cir-  15       a
phase locked loop(226,228,230,232)in- cuitry 212 and the compensating delay
element 215.    cluding a controllable oscilator(230)coupled to The signal
CLK provided by the VCO 230 is          said source of reference signal for
generating an shown in FIGURE 4D. The frequency of this signal
oscillatory signal(clk)that is locked in phase to may jitter about a
nominal frequency as described     said reference signal,said oscillatory
signal hav- above in reference to FIGURE 1. The signal HD, gen-  20  ing a
nominal frequency of N times said predeter- erated by the frequency divider
232 from the signal   mined frequency, N being an integer greaterthan CLK,
is shown in FIGURE 4E. The signal HD is ad-      1, and is subject to
undesirable variations in fre- vanced with respect to the signal HSYNC by
an        quency between predetermined minimum and amount of time tL,
representing the signal processing  maximum values,and wherein said phase
locked delay provided by the sync separator 224, and the   25  loop
includes a divide by N circuit(232)for dividing phase alignment circuitry
236. The phase aligned      the frequency of said oscillatory signal by N
to dock signal CLK', provided by the circuitry 236 is    generate
afurthersignal having afrequency sub- shown in FIGURE 4F. The delay between
the positive    stantially equal to said predetermined frequency; going
transition of the signal HD and the closest pos-  characterized by: itive
going transition of the signal CLK' Is the signal  30  signal phase
alignment means(236),cou- processing delay through the multiplexer 316 of
the   pled to said phase locked loop for generating a phase circuitry 238.
The final horizontal drive signal  clock signal(clk') compensated for the
undesir- [err], and the clock signals CLK" and [err] are shown    able
variations in frequency of said oscillatory in FIGURES 4G, 4H and 41,
respectively.               signal, including; The positive-going
transition in the signal HDF   35          means(310),responsive to said
os- occurs at substantially the same time as the transition  cillatory
signal for developing M further oscillato- in the horizontal line
synchronizing signal component  ry signals representing M respectively
different of the composite video signal, shown in FIGURE 4A,    phases of
said oscillatory signal where M is an in- due to the selection of the delay
value tL. In this em-  teger greater than 1; and bodiment of the invention,
tL is the sum of the proc-  40        means(312-316)responsive to said
easing delay through the sync separator 224 and       oscillatory signal
divided by N for continually se- phase alignment circuitry 236. By
advancing the tim-  lecting one of said M oscillatory signals, as said ing
of the signal HD by tL with respect to the signal  clock signal having a
transition which is approxi- HSYNC, the delay element 234 compensates for
the      mately coincident with a transition in said oscilla- processing
delay through these circuit elements to  45  tory signal divided by N.
produce a horizontal drive signal, [err], and a clock signal CLK" that are
closely aligned in phase with the  2. The clock signal generating system
set forth in 



horizontal line synchronizing signal components of    claim 1,
characterized in that; the video signals provided by the source 210. The
said source provides a television signal in- clock signal CLK" is
substantially free of jitter with re-  50  cluding a horizontal line
synchronizing signal spect to the signal [err] due to the phase alignment
cir-  component; cuitry 236. The sampling clock signal [err], shown in
television signal processing means cou- FIGURE 41 is delayed by an amount
of time tC which    pled to said source including means for separat--
compensates for the processing delay through the lu-  ing the horizontal
line synchronizing signal comp- minance/chrominance separator circuitry
212, and   55  onet as said reference signal; the chrominance demodulator
214 or the delay ele- ment 215. The digital samples produced by the ADC's
3. The clock signal generating system set forth in 216,218 and 220 in
response to the dock signal [err]   claim 2 characterized in that; 5    9
EP 0 303 494 B1                 10 the television signal provided by said
quenz von N mal der vorbestimmten Fre- source includes a luminance signal
component           quenz hatund N eine ganze Zahi gr8gerals and a
chrominance signal component which in-           I ist, und wobel es
unerwiinschten Fre- cludes first and second color difference signal
quenzschwankungen zwischen einem vor- components;
5           bestimmten Minimal- und Maximalwert un- said television signal
processing means           terworfen Ist und wobei die PLL eine durch
further includes                                       N teilende Schaltung
(232) zum Teilen der means forseparating the luminance signal
Frequenz des Schwingungssignales durch component and the first and second
color differ-       N enthalt, urn ein weltres Signal mit elner ence signal
components from said television sig-  io   Frequenz zu erzeugen, die im
wesentli- nal; and                                               chen
gleich der vorbestimmten Frequenz analog-to-digital conversion means re-
let; gekennzeichnet durch: sponsive to said output clock signal for
generat-    - ei Signalphasen-Abstlmm- oder Einstell- ing first, second and
third sampled data digital       mittel (236), das mit der PLLzur Erzeugung
signals representing, respectively, said separat-  15  eines Taktsignals
(clkd) gekoppelt ist, das ed luminance signal and said separated first and
hinsichtlich der unerwflnschten Frequenz- second color difference signals.
schwankungen des Schwingungssignals kompensiert ist, welches Mittol
beinhaltet 4. The clock signal generating system set forth in
-ein Mittel (310), das auf das Schwin- any preceding claim, characterized
in that said  20       gungssignal zum BlIden von M welteren phase locked
loop includes;                               Schwingungsslgnalen anspricht,
die M a variable oscillator forgenerating said os-        jewells
unterschiedliche Phasen des cillatory signal,said variable oscillator being
re-       Schwingungssignals  reprisentleren, sponsive to a control signal
for changing the fre-        wobei M elne ganze Zahl grOger als 1 quency of
said oscillatory signal;        25              ist und signal frequency
dividing means, coupled            sin Mittel (312-31 6), das auf das durch
tosaidvariable oscillator, for dividing said first os-       N getellte
Schwingungssignal anspricht cillatory signal, in frequency, by a factor of
N to       zum fortwahrenden Auswahlen eines develop a second oscillatory
signal;                      der M Schwingungssignale, wenn das signal
delaying means,coupled to saidsig-  30       Taktsignal eine Flanke oder
enen Ober- nal frequency dividing means, for delaying said           gang
hat, der etwa zeltgleich mit der second oscillatory signal by a
predetermined              Flanke bzw. dem  Obergang in dem amount of time;
durch N geteilten Schwingungssignal phase comparison means,coupled to said
auftritt. signal delaying means,for generating a phase  35 difference
signal that Is proportional to the differ-  2. Taktsignal-Erzeugungssystem
nach Anspruch 1, ence in phase between said reference signal and    dadurch
gekennzelchnet, said delayed second oscillatory signal; and          - daB
die Quelle ein Fernsehaignal bereit- means, responsive to said phase
differ-           stelt, das ene Horizontal-Zelien-Synchron- ence signal,
for generating said control signal to  40  signal-Komponente enthilt;
condition said variable oscillator to change fre-    - dal das
Fernsehsignal-Verarbeitungsmit- quency in a sense to reduce the magnitude
of           tel, das mit der Quelle gekoppelt ist, en Mit- said phase
difference signal.                          tel zum Abtrennen der
Horizontal-Zeilen- Synchronsignal-Komponento als das Refe- 



45          renzsignal enthfilt. Patentansprulche 3.
Taktsignal-Erzeugungssystem nach Anspruch 2, 1. En
Taktsignal-Erzeugungssystem, enthaltend:        dadurch gekennzelchnet, -
eine Quele elnes Referenzsignals (224) mit       edaB das Fernsehaignal,
das von der Quelle elner Frequenz, die im wesentlichen gleich  5o
bereltgestellt wird, sine Luminanzsignal- elner vorbestimmten Frequenz Ist;
Komponente und slne Chrominanz-Kom- - einen Phasenregelkrels (PLL;
226,228,230,           ponente enthalt, die eine erste und eine 232) mit
einem  steuerbaren Oszlllator             zweite
Farb-Differenzsignal-Komponente (230), der mit der Quele des Referenzai-
enthfilt; gnals zur Erzeugung eines Schwingungssi-  ss     - daB das
Fernsehslgnal-Verabeitungsmlttel gnals (clk) gekoppelt ist, des phasenstarr
welter beinhaltet mitdem Referenzsignal verriogelt ist, wobel        --ein
Mittel zum Trennen der Luminanz- des Schwingungssignal eine Nennfre-
signal-Komponentb und der ersten und    - i~evo dr Frfshsgfa; n  EP 0
03494B1                 de 12IIIjII~u~Il~i I zweiten
Farb-Differenzsignal-Kompo-        eat soumis A des variations indesirables
en fr6- nente von demn Fernsehsignal; und          quence entre des valeurs
minimales et maxima- s ine Analog/Digltai-Wandlereinrichtung,    [es
predeborminees et dans lequel ladite boucie a die auf das
Ausgangs-Taktsignal an-        verrouillage de phase comprend un circuit de
di- spricht, zum Erzeugen ersatr, zweiter   5  vision par N (232) pour
diviser la fr6quence dudit und dritter abgetasteter Digitalsignale,
signal oscillant par N pour genirer un signal sup- die das abgotrenntb
Luminanzalgnal,        plementaire possedant une frequence sensible- das
abgotrennte orsts bzw. zwelit Farb-    ment 6gale A ladito frequence
pr6d6termin6e; Differenzsignal reprasentieren.            caractirlse par:
10           un moyen do r6glage de phase du signal 4.
Taktsignal-Erzeugungssysom nach elnem der          (236) coupI6 A ladito
boucle A verroulflage de vorhergehenden Ansprfiche, dadurch gekenn-
phase, pour g6n6rer un signal d'horloge (cik) zeichnet, dag die PLL
beinhaltet                  corrige des variations inddsirables en
fr6quence - elnen varierbaren Oszillatorzum Erzeugen      dudit signal
oscillant comprenant: des Schwingungssignais, der auf ein Stbu-  16
un moyen (310), sensible audit signal os- ersignal anspricht zum Andern der
Fre-        cillant pour developper M signaux oscillants sup- quenz des
Schwingungssignals;                 plementalres representant M phases
respective- - ein Signal-Frequenzteiler-Mittel, das mit
mentdiff6rentesduditsignal oscillantou M estun dem varierbaren Oszillator
gekoppelt ist,     nombre entler sup6rieur a 1; et zum Teilen des ersten
Schwingungssignals  20        un moyen (312-316) sensible audit signal in
seiner Frequenz urn onen Faktor N, urn     oscillant divise par N pour
selectionner de fagon ein zweites Schwingungssignal zu bilden;
continue un desdits M sgnaux oscillants, en tant - sin
Signal-Verzagerungsmittel, das mit        quo dit signal d'horloge
possadant une transition dem  Signal-Frequenzteiler-Mittel gekop-      qui
est approximativement en coincidence avec pelt ist, zum  Verz8gern des
zweiten   25     une transition dudit signal oscillant divIs6 par N.
Schwingungaslgnais urn onen vorbe- stimmten Zeltbetrag;
2. Montage de g6n6ration de signaux d'horloge so- - ein
Phasen-Vergleichermittel, das mit dern   lon la revendication 1, caractrbs6
on ce quo: Signal-Verz8gerungsmittel gekoppolt ist,           ladite source
fournit un signal de tel6vision zum Erzeugen sines Phason-Differenzsl-  3o
comprenant une composante de signal de syn- gnais, das proporional zu der
Phasondiffe-    chronisation de ligne horizontale; renz zwischen dem
Referenzsignal und                un moyen de traitement du signal de tele-
dem verzOgerten zweiten Schwinungssi-         vision coupIl A ladite source
compronant un gnal Ist; und                                 moyen pour
separer la composante de signal de - ein Mittel, das auf des
Phason-Differenzsl-  36  synchronisation de ligne horizontale en tant que
gnal anspricht, zum Erzeugen des Steuer-      dit signal de reference.
signals, urn den varlierbaren Oszillator so zu konditbonieren oder zu
beeinflussen,    3. Montage de gendration de signaux d'horloge so- dall
erselne Frequenz In eine Richtung An-   Ion la revendlcatbon 2 caracterise
en ce quo; dert, urn die Gr6Be des Phasen-Differenz-  40       le signal de
tilevision fourni par ladito signals zu reduzieren.
source comprend une composantb de signal de luminance et une composanto de
signal de chro- 



minance qul inclut les promiere et seconds Revendicatlons
composants de signaux de difference de cou- 46     leur; 1. Montage de
generation de signaux d'horloge              lWdit moyen de traitement du
signal de te- comprenant:                                        levislon
comprend de plus: une source de signal de reference (224)            un
moyen pour separer la composante de comportant une frequence qui est
sensiblement      signal de luminance et los premiere et seconde egale A
une frequence prodtebrminee;      50       composantes de signal de signaux
de difference uno boucie A verrouillage de phase (226,     de couleurs
dudit signal de thlhvision ; et 228, 230, 232) comprenant un oscillateur
regla-         un moyen de conversion analogique-nu- ble (230) couple A
ladite source de signal de re-  merique sensible audit signal d'horloge de
sortie ference pour genhrer un signal oscillant (clk) qui  pour generer des
premier, second et troislbme sl- est asservi en phase audit signal de
referen-  55  gnaux numiriques de donnees echantillonnees ce Jedit signal
oscillant possedant une frequen-  representant, respectivement, ledit
signal de lu- ce nominale de N fois ladite frequence predhter-   minance
s6pare et lesdits premier et second si- minhe, N etant un nombre entier
superieur A I et   gnaux separes de difference de coulours. 7    4. Montage
de gen6ratbon de signaux d'horloge so- Ion l'uno quelconque des
revendications pr6c6- dentbs, caract6ris6 en ce que ladite boucle A
verrouillage de phase comprend: un oscillateur variable pour gen6rer ledit
s signal oscillant, ledit oscillatbur variable etant sensible A un signal
de commando pour changer la frequence dudit signal oscillant; un moyen pour
diviser la fr6quence de si- gnal coupl6 audit oscillateur variable destine
A di-  10 visor en fr6quence ledit premier signal oscillant par un facteur
N afin de d6velopperun second si- gnal oscillant; un moyen de retarder Is
signal, coupl6 au- dit moyen pour divisor la frequence de signal,  15
destine & retarder ledit second signal oscillant d'une quantite de temps
predetermine; un moyen de comparaison de phase cou- p16 audit moyen pour
retarder Io signal, afin de g6n6rer un signal de difference de phase qui
est  20 proportionnel A la diff6rence en phase entre ledit signal de
r6f6rence et leditsecond signal oscillant retard6; et un moyen , sensible
audit signal de diffN rence de phase, destin6 A g6nerer ledit signal de
25 commando pour conditionner ledit oscillateur va- riable en vue de
changer la fr6quence dans un sens tondant A reduire l'amplitude dudit
signal de diff6rencoe de phase. 30 35 40 45 50 55    


