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which are used to change the input value to the DTO so that the frequency
and phase of the signal This invention relates to circuitry for reducing
provided by the DTO remain locked to the burst frequency instability in a
digital phase locked loop  signal. that is controlled by a clock signal
which may be   5  As set forth above, a basic assumption for this nstable.
type of digital PLL is that the clock frequency is A digital phase locked
loop (PLL) includes a    invariant. This assumption may not be valid if the
variable digital oscillator which generates oscilla-  clock signal is
generated by a PLL which locks to tory signals that may be locked in
frequency and   the horizontal line synchronizing signal components phase
to a reference signal. The frequency and   10  of the input video signals
(a line locked PLL) and if phase of the signal produced by the digital PLL
the input video signals are derived from a nonstan- may depend on the
frequency of the clock signal    dard source such as a video tape recorder
(VTR) applied to the digital oscillator as well as on the  or video disc
player. The signal provided by a non- frequency and phase of the reference
signal.       standard source generally has relatively stable col- For
example, consider the digital phase locked   15  or burst signal components
but may have horizon- loop used to regenerate the chrominance subcar-
tal line synchronizing signal components which rier signal in a line-locked
digital television receiver.  vary significantly in frequency from line to
line. An exemplary system of this type is described in   This variation may
be caused by stretching of the U.S. Patent No. 4,349,833 entitled
"Apparatus For  tape, defects in the disc, or motor speed variations
Digital Demodulation or Modulation of Television   20  in either the VTR or
disc player. The frequency of Chrominance Signals". Briefly, the system
includes  the clock signal generated by a line locked PLL will a discrete
time oscillator (DTO) for regenerating a  change to track the changes in
the frequency of digital chrominance subcarrier signal locked in    the
horizontal line synchronizing signal. The time phase to the color reference
burst component of    constant of the PLL which generates the line the
composite video signal. The oscillator has three   26  locked clock signal
is generally relatively short, on components, an adder, an accumulator
register and  the order of ten or fifteen horizontal line periods, for a
read only memory (ROM). The value held by the    example. This relatively
short time constant allows accumulator register is incremented by an input
the system to track the changing line frequency signal (In) coincident with
the leading edge of each  rapidly, to keep the number of samples per line
pulse of the clock signal (CK). The output values of  30  substantially
constant throughout a field or frame. the accumulator register are applied
as addresses  This feature is desirable in television signal pro- to the
ROM, which is programmed to provide a       cessing systems which include
field or frame store periodic output function, for example, a sine wave,
memories. as an output signal in response to the address         However,
this tracking feature may cause suffi- values provided by the accumulator
register. As-  35  cient variation in the frequency of the clock signal
suming that M-1 is the largest value which may be  to cause color signal
distortion in television sys- held in the accumulator register, and that an
incre-  tems which use a digital PLL to regenerate the ment signal (In) is
applied to the DTO, the fre-   color subcarrier signal. quency of the
signal produced by the DTO [err]        The color subcarrier frequency for
composite may be expressed as:                          40  video signals
is relatively stable since it is gen- erated by a crystal controlled
oscillator either at the [err]                 transmitter or in the VTR or
disc player. The color information in the video signal is quadrature am-
When a DTO is used in a digital PLL, the range  plitude modulated with
respect to this color subcar- of values which may be held in the
accumulator   45  rier frequency. To demodulate this signal, it is register
(i.e. the modulus of the accumulator) and  desirable for the regenerated
subcarrier signal de- the frequency of a clock signal, [err] are assumed to
veloped by the PLL to closely match the original be invariant so that the
frequency of the signal   subcarrier signal in frequency and phase. Since
the provided by the DTO may be changed only by         color subcarrier
signal is suppressed in a standard changing the increment value In applied
to the   50  composite video signal, the PLL which regenerates input
terminal of the DTO. In the U.S. Patent No.  the color subcarrier signal
locks to the color refer- 4,349,833 referenced above, the input signal ap-
ence burst components of the video signals. These plied to the DTO is
determined by the detected     components occur only during a small portion
of phase difference between the reconstructed color   each horizontal line.
Consequently, it is desirable subcarrier signal produced by the DTO and the
55  for the color subcarrier PLL to accumulate phase color reference burst
signal component of the re-  errors over a relatively large number of
horizontal ceived video signals. This phase difference signal  line periods
to ensure that any measured phase is applied to a low-pass filter, the
output signals of  error is accurate and uncontaminated by noise in 2    
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Thus, the color subcarrier PLL   signal component of said composite video
signals, preferably has a much longer time constant than    wherein said
output signal tends to exhibit fre- the line locked PLL which generates the
system     quency instabilities corresponding to frequency in- clock
signal. This time constant may be on the     stabilities in said clock
signal; characterized by order of one frame period, for example.        5
phase locked loop stabilization circuitry comprising Because of the
difference in the loop time      means for developing a reference signal
having a constants and because the frequency of the signal  predetermined
frequency; a second digital phase produced by the digital color subcarrier
PLL de-   locked loop, clocked by said clock signal, respon- pends on the
frequency of the clock signal, the    sive to said reference signal and
having a loop time combination of the two PLL's may cause instabil-  10
constant that is not substantially greater than that ities in the
regenerated color subcarrier signal. This  of said horizontal line phase
locked loop, for devel- instability may even cause the color subcarrier PLL
oping an oscillatory signal that is locked in fre- to lock at the wrong
frequency.                    quency to said reference signal, wherein said
sec- In consideration of the above, the present in-  ond digital phase
locked loop includes circuitry for vention provides phase locked loop
stabilization   15  driving a control signal from the phase error signal
circuitry for use with: a source of a sampling clock  developed in the
second digital phase locked loop; signal which exhibits frequency
instabilities; and a  and means coupled to said second phase locked first
digital phase locked loop, clocked by said   loop for combining the control
signal developed by clock signal, for developing an output signal which
said second digital phase locked loop with the has substantially the same
frequency as a first  20  phase error signal developed in the first digital
reference signal, wherein the frequency instabilities  phase locked loop to
substantially compensate said of said clock signal tend to cause frequency
in-   first digital phase locked loop for frequency in- stabilities in said
output signal; characterized by a  stabilities in said output signal
related to said clock second digital phase locked loop, clocked by said
signal. clock signal, for developing an oscillatory signal  25  The
invention will now be described with refer- which has substantially the
same frequency as a    ence to the accompanying drawings, in which: second
reference signal having a predetermined        FIGURE 1A is a block diagram
of a discrete frequency, including circuitry for driving a control  time
oscillator and FIGURES 1 and 1C are signal from the phase error signal
developed in the  waveform diagrams useful in explaining the op- second
digital phase locked loop, said control sig-  30  eration of a discrete
time oscillator. nal substantially compensating said second digital
FIGURE 2 is a block diagram of a portion of a phase locked loop for
frequency instabilities in said  digital television receiver. clock signal
and causing said oscillatory signal to   FIGURE 3 is a block diagram of
circuitry em- be substantially independent of the frequency in-    bodying
the present invention which may be stabilities in said clock signal; and
means, coupled   35  used with the portion of the television receiver to
said second digital phase locked loop, with the    shown in FIGURE 2. phase
error signal developed in the first digital     FIGURE 4 is a block diagram
showing the struc- phase locked loop to stabilize the frequency of said
ture of exemplary low-pass filters for use in output signal.
FIGURES 2 and 3. In a further aspect, the invention provides a   40  In the
drawings, broad arrows represent busses digital television signal
processing system compris-  for multiple-bit parallel digital signals and
line ar- ing an input terminal for applying composite video  rows represent
connections carrying analog signals signal, including horizontal line
synchronizing signal  or single bit digital signals. Depending on the pro-
components and chrominance signal components       cessing speed of the
devices, compensating de- including a color reference burst signal
component;  45  lays may be required in certain of the signal paths. a
horizontal line phase locked loop responsive to  One skilled in the art of
digital circuit design would said composite video signals and having a pre-
know where such delays would be needed in a determined loop time constant
for generating a     particular system. sampling clock signal that is
locked in phase to       FIGURE 1A illustrates a discrete time oscillator
said horizontal line synchronizing signal compo-  50  (DTO) of the type
described above, comprising an nents, wherein said sampling clock signal
may      adder 10, an accumulator register 20, and a read exhibit frequency
instabilities; a first digital phase  only memory (ROM) 30. The adder 10 is
respon- locked loop, clocked by said clock signal, respon-  sive to an
input signal (In) and to the output value sive to said composite video
signals and having a  (V) of the accumulator register 20, and supplies the
loop time constant that is substantially greater than   55  sum thereof to
the input of the accumulator register that of the horizontal line phase
locked loop for  20. The value held by the accumulator register 20
developing an output signal that has substantially  is incremented by the
input signal coincident with the same frequency as the color reference
burst    the leading edge of each pulse of the clock signal 3    
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of the accumulator register  pulses and negative values when the leading
edges 20 are applied as addresses to ROM 30, which is   of the HSYNC pulses
occur after the leading edges programmed to provide a periodic output
function  of the HS pulses. (e.g., a sine wave) as an output signal (Out)
in     The signal provided by the phase comparator response to the address
values provided by the   5   circuitry 214 is applied to a low-pass filter
216. accumulator register.                               Filter 216 is the
loop filter of the PLL 200. An The frequency (err) of the signal produced
by  exemplary structure for this filter is shown in FIG- the DTO may be
expressed, per previous explana-   URE 4. In FIGURE 4, input signals are
applied to a tion, as:                                         scaling
circuit 410 which multiplies the input values 10  by a scale factor Kp. The
digital signals developed [err]           by the scaling circuit 410 are
applied to one input port of an adder 450. The input signals to the filter
Examples of the signals "V" and "Out" devel-   are also applied to one
input port of an adder 420 oped by the DTO when In/M = [er] are shown in
which, with the delay element 430, forms an in- FIGURES 1B and 1C,
respectively. The points on   15  tegrator. The output port of the adder
420 is con- the sinusoidal waveform shown in FIGURE 1C re-    nected to the
input port of the delay element 430, present the output values provided by
the ROM 30  the output port of which is connected to the second in response
to the addresses "V" (shown in FIG-   input port of the adder 420. Delay
element 430 URE 1 B) developed in the accumulator register 20.  may be, for
example, a synchronous latch that is FIGURE 2 is a block diagram of a
portion of a   20  clocked by a signal CLK (e.g., the horizontal line
television signal processing system which includes  synchronizing signal
HS) to provide a sample delay first and second PLL's 200 and 250
respectively.  interval of one period of the signal CLK The signal The PLL
200 develops a sampling clock signal, CK,  provided by the delay element
430 is the inte- which is phase locked to the horizontal line syn-  grated
input signal (i.e. the integrated phase dif- chronizing signal components
of the incoming vid-  25  ference between HSYNC and HS). This signal is eo
signal. The PLL 250 is a digital PLL, clocked by  applied to a scaling
circuit 440 which multiplies the the sampling clock signal CK, which
develops digi-  integrated signal by a factor [err]. The output signal tal
signals representing the color subcarrier signal  of the scaling circuit
440 is applied to the second at a predetermined phase and a signal that is
input port of the adder 450. The signal developed quadrature phase related
to this signal. These two   30  by the adder 450 is the output signal of
the low- signals are used to synchronously demodulate the  pass filter. The
low-pass filter shown in FIGURE 4 chrominance signal components of the
incoming    is a digital embodiment of a conventional propor- video signals
to develop two quadrature phase    tional plus integral control network
where the fac- related color difference signals.                tors Kp and
K, correspond to the proportional gain In FIGURE 2, a source of composite
video   35  and the integral gain of the network respectively. signals 210,
which may, for example, include the  The values of the factors KP and Ke
depend on the tuner, IF amplifier, video detector and analog to  desired
time constant and damping factor of the digital converter of a conventional
digital television  PLL and upon the gains of the other elements in
receiver, provides digitized composite video signals  the loop. Filters of
this type are commonly used as to sync separator circuitry 212. The
circuitry 212,  4o  loop filters in PLL's. for example, develops a signal,
HSYNC, represent-    Referring to FIGURE 2, the low-pass filtered ing the
horizontal line synchronizing signal compo-  phase difference signals
provided by the filter 216 nent of the composite video signals. The signal
are applied to a digital to analog converter (DAC) HSYNC is applied to one
input terminal of a phase  218. DAC 218 develops analog potential values
comparator 214. An internally generated horizontal  45  representing the
filtered phase difference signals line synchronizing signal, HS, is applied
to a sec-  and applies these values at a horizontal line rate to ond input
terminal of the phase comparator 214.   a voltage controlled oscillator
(VCO) 220. The VCO The circuitry which develops the signal HS is de-  220,
which may be of conventional design, pro- scribed below. Phase comparator
214 may, for      duces sampling clock signal. VCO 220 is tuned to example,
be similar to the circuitry described in  50  have a free running frequency
of R times [err]. In the U.S. Patent No. 4,506,175 entitled "Digital Phase
present embodiment, R is the ordinal number of a Comparator Circuit
Producing Sign and Magnitude   harmonic of the horizontal line frequency,
fH, which Outputs". The signal provided by the phase com-   approximates a
multiple of the color subcarrier parator 214 may be, for example, the time
delay   frequency. For example, in the NTSC system, the between the leading
edges of the respective pulse  55  frequency, [err] of the color subcarrier
signal is the signals HSYNC and HS. This signal has positive    455th
harmonic of one-half of the horizontal line values when the leading edges
of the HSYNC        frequency, and the frequency, [err] of the sampling
pulses occur before the leading edges of the HS   clock signal is four
times the frequency of the color 4    
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fsc. So the VCO used in this     The color difference signals are applied
to a embodiment has a free-running frequency of ap-    phase error detector
236. The phase error detector proximately 910 times the horizontal line
frequency  236 develops an output signal representing the (R = 910).
difference between the phase of the demodulated The sinusoidal output
signal of the VCO is   5   color reference burst signal and a reference
phase applied to Schmitt trigger circuitry 221 which de-  value. The phase
error detector 236 may include, velops a square wave clock signal CK having
a     for example, circuitry (not shown) to separately frequency , [err]
equal to RfH. The signal CK is   accumulate baseband I and Q sample values
dur- applied to frequency dividing circuitry 222. Cir-  ing the burst
interval and to divide the accumulated cuitry 222 divides the frequency of
the signal CK   10  I values by the accumulated Q values to develop by R to
develop a signal HS having a frequency    values representing the phase of
the burst signal substantially equal to fH. As set forth above, the
relative to the sampling instants of the I and Q signal HS is applied to
the second input terminal of  samples. These values may be subtracted from
a the phase comparator 214.                         reference value
representing the desired burst The circuitry 222 may, for example, include
a   is  phase to generate a phase error value to control 10-bit counter
(not shown) which is configured to  the PLL 250. The phase error values
developed by be reset when a count value of 910 is achieved.   the detector
236 are applied to a low-pass filter The frequency dividing circuitry 222
may further  238. Filter 238 is clocked by the signal HS gen- include
circuit elements (not shown) coupled to the  erated by the PLL 200 and may
be similar to the counter to detect count values corresponding to the   20
filter 216 except for the values of the proportional beginning and end of
the burst interval and for   and integral gain factors, Kp and [err]
respectively. generating a burst gate signal, BG, which spans   The
filtered phase error signal, A, provided by the the time interval defined
by those count values in  filter 238 is applied to one input port of an
adder each horizontal line period.                      240. A fixed
increment value, []err], supplied by a The PLL 200 generates a clock
signal, CK,  25  source 242, is applied to the other input port of the
which tracks the varying line frequency of a non-  adder 240. The signal,
B, developed by the adder standard signal to provide a substantially
uniform  240 is applied as the input increment value to a number of
sampling clock pulses per line. In the  DTO 252 which includes an adder
244, an accu- present embodiment, the gain factors of the phase  mulator
register 246 and a ROM 248 that is pro- comparator 214, low-pass filter
216, DAC 218, VCO   30  grammed to provide, at respective first and second
220, Schmitt trigger 221 and frequency divider    output ports, the cosine
and sine of the values circuitry 222 are selected to achieve a filter time
applied to its address input port, normalized to 2[err] constant of
approximately 15 horizontal line periods  radians. These signals, which in
the present em- and a damping factor of 2. These gain values      bodiment
are the cosine and sine of [err] respec- depend on the circuit elements to
be used in the   35  tively, are applied to the respective multipliers 232
PLL and may be readily calculated by one skilled  and 234, as set forth
above, to synchronously in the art of phase-locked loop design. An explana-
demodulate the chrominance signal to recover the tion of the relationship
between the gain values, the  two quadrature phase related color difference
sig- damping factor and the PLL time constant may be   nals. found in
Gruen, W.J. "Theory of AFC Synchroniza-  40  In the steady state, when
there is no difference tion" Proceedings of the IRE, August 1953, pp.
between the phase value of the demodulated burst 1043-1048.
signal and the reference phase value, the frequen- Composite video signals
from source 210 are    cy of the signal developed by the DTO is deter- also
applied to Y/C separation filter circuitry 230.  mined by the number of
bits in the accumulator Circuitry 230 may include, for example, a low-pass
45  register 246, the increment value [err] supplied by filter and a
band-pass filter for separating the re-  the source 242, and by the
frequency of the clock spective luminance and chrominance signal com-
signal CK. Assuming that the register 246 is an ponents from the composite
video signals. The     twenty-bit register and that the frequency of the
luminance and chrominance signals are available at  clock signal CK is
equal to 4fsc, a [err] equal to the output busses YB and CB of the
circuitry 230   so  262,144 (i.e. [err] produces an output signal having
respectively.                                     a frequency of fsc. In
dynamic operation, when the The separated chrominance components are
burst phase does not match the reference phase, applied to multipliers 232
and 234 which, using   the phase error values provided by the detector
signals provided by the PLL 250, demodulate the   236 are accumulated by
the low-pass filter 238 to chrominance signals into two quadrature phase
re-  55  develop a correction term which is added to the lated baseband
color difference signals, for exam-  value [err] by the adder 240 to change
the frequency pie,  and Q.                                     of the DTO
in a sense that tends to reduce the phase error. 5    
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it is desirable for the time  color burst signal and the term [err] becomes
zero, constant of the PLL 250 to be relatively long to   the frequency of
the signal generated by the DTO reduce the effects of noise and to provide
a high  252 may change by the factor [err]the actual level of phase
accuracy for the signals applied to  clock frequency divided by the nominal
clock fre- the synchronous demodulating multipliers 232 and   5   quency.
234. In the present embodiment, for example, the       FIGURE 3 is a block
diagram of circuitry which gain factors of the various circuit elements in
the  embodies the present invention. This circuitry PLL are set to values
which produce a loop time    modifies the signal B to develop a signal B'
which constant of approximately one frame period (1/30th  is an input
increment signal that allows the signal of a second for NTSC signals).
Since the time   io  generated by the DTO to be substantially indepen-
constant of the PLL 250 is much long than the time  dent of changes in fck.
constant of the PLL 200, the PLL 250 may not be       The circuitry
includes an oscillator 310 which able to track frequency changes in the
regenerated  develops a sinusoidal output signal having a fre- subcarrier
signal that are induced by changes in   quency [err] determined by the
resonant crystal 312. the frequency of the clock signal, CK. This defi-  15
The frequency of the signal generated by the os- ciency in the system
shown in FIGURE 2 may        cillator may be fine tuned via the optional
adjust- cause random errors in the I and Q color difference  ment 330
(shown in phantom), the function of signals or may cause the PLL 250 to
generate a     which is described below. The output signal of the color
subcarrier signal having the wrong frequency,  oscillator is applied to an
analog-to-digital converter locked to the wrong harmonic of the line
frequency.  20  (ADC) 314. ADC 314, which may, for example be a To
understand this problem more completely,     four-bit flash ADC, samples
the sinusoidal signal at consider the PLL correction signals A and B. When
instants determined by the clock signal CK to de- the signals applied to
the television receiver are  velop digital signals for application to a
phase from standard sources (e.g. broadcast signals) and  detector 316. In
addition to the phase detector 316, the PLL 250 is locked to the color
reference burst  25  the PLL 300 also includes a low-pass filter 318,
signal, the clock signal CK and regenerated sub-   adder 320, digital value
source 322, and a DTO carrier signal developed by the DTO are at their
302 which includes an adder 324, an accumulator nominal frequencies, fck
nom and fsc nom respectively.  register 326 and a ROM 327. This PLL
develops, Accordingly, the equation (1) may be restated as   for example, a
four-bit digital signal at the output 30  port of the ROM 327 that is
locked in frequency [err]                    and phase to the signal
developed by the oscillator 310. The phase detector 316 compares the signal
In relation to FIGURE 2, the input increment signal,  provided by the ROM
327 to the signal provided by In, corresponds to the correction signal B.
When  the ADC 314. After the PLL 300 has initially locked the PLL 250 is
locked to burst, the signal A is zero  35  to the reference signal, the
phase difference signal valued. In this instance, the input increment
signal,  developed by the phase detector 316 represents B, applied to the
DTO 252 Is the value [err]. Con-    phase changes induced by the clock
signal. This sequently,                                         phase
difference signal is applied to a low-pass filter 318. Filter 318 is the
loop filter of the PLL 300 [err]              40  and may, for example, be
of the same design as the filters 216 and 328 described above. The in- In
the non-locked condition, the frequency of   tegral and proportional gain
factors of the filter 318 the signal provided by the DTO 252 differs from
fsc  are set, along with the gain constants of the other nom by some value
[err] and the signal A is non-    elements in the loop, to provide a loop
time con- zero. In this instance, the equation (3) becomes:  45  stant that
is less than or approximately equal to the time constant of the PLL 200
(i.e. fifteen horizontal [err])       line periods). The filtered phase
difference signal provided by the filter 318 is added to a fixed digital
from which it may be deduced that:                 value, K2, from a source
322, by the adder 320. 50   The signal provided by the adder 320 is applied
as A = [err]  (5)                            the input increment signal to
the DTO 302 as set forth above. The output signal of the DTO 302 is B is
the input increment signal to the DTO. Sub-   applied to the phase detector
316 to complete the stituting the equation (4) in the equation (1) yields:
feedback loop. 55      The following is a more detailed analysis of the
[err]     operation of the PLL 300. The frequency, [err] of the reference
signal is substantially constant since it is Thus, even when the PLL 250
has locked to the      generated by a crystal controlled oscillator. Con-
11                 EP0239413B1                         12 



sequently, the phase difference signals developed   to [err] by the phase
detector 316 and the phase correc-         The signal C' is scaled by
scaling circuitry 323 tion signals developed by the low-pass filter 318
by a factor KS which satisfies the equation (12). are proportional to the
frequency and phase differ- ences in the signal generated by the DTO 302
5   [err] relative to the signal produced by the crystal os- cillator.
These frequency and phase differences are  to produce a signal C' which is
described by the induced by the frequency instabilities in the clock
equation (13). signal CK. Thus, when the signals received via source 210
are from standard sources, the output   70   [err] signal C of the low-pass
filter 318 is zero valued and the input increment signal to the DTO 302 is
The signal B, provided by the adder 240 in FIG- the digital value K2
provided by the source 322.     URE 2, is multiplied by the signal C' in
the multi- Using analysis similar to that set forth above in    plier 328
to develop a signal B' satisfying the reference to the PLL 250, the value
K2 may be   15  equation (14). described by the equation (7). [err] When B'
is substituted for B as the input increment where the number N is one
greater than the largest  20  of the DTO 252, the equation (6) becomes  -
number that can be stored in the accumulator register 326.
[err] When the signals received via the source 210 are from non-standard
sources, however, the fre-    So the frequency of the signal provided by
the PLL quency of the clock signal CK may vary from the   25  250 is
substantially independent of the frequency nominal value fck nom by an
amount [err]fk, so the      of the clock signal CK. signal C is non-zero.
To ensure that the PLL 300       In the present embodiment, the frequency
[err] accurately tracks the changing clock frequency, it  may have any
predetermined value within the is desirable that the factor [err]nom in the
equation (7)  Nyquist limit of the sampling clock signal CK. It is be
replaced by the factor (err). This re-  30   preferable, however, that the
system be designed placement produces the equation:                    to
operate at a particular frequency since the digital constant factor KS
includes a factor of [err]. The [err]             frequency [err] may be
set to the predetermined value either by using a very accurate resonant
Multiplying the right-hand side of the equation (8)  35  crystal 312 or by
using the optional frequency by [err]nom yields:
adjustment circuitry 330 in the oscillator 310 and using a less accurate
crystal. [err] Claims Replacing the numerator factor, [err] nom, in the
equa-   40 tion (9) by [err] yields:                 1. Phase locked loop
stabilization circuitry for use with: C + [err]        a source (200) of a
sampling clock signal nom  (10)
(CK) which exhibits frequency instabilities; and 45          a first
digital phase locked loop (250), cloc- From the equation (10), it can be
deduced that          ked by said clock signal, for developing an output
signal (from 248) which has substan- [err]          tially the same
frequency as a first reference signal, wherein the frequency instabilities
of The equation 11 describes the frequency differ-  5o     said clock
signal tend to cause frequency in- ence signal provided by the low-pass
filter 318 in      stabilities in said output signal; characterized
response to the phase difference signals provided       by: by the phase
detector 316.                                  a second digital phase
locked loop (300), The signal C, the sum of C and [err], when
clocked by said clock signal, for developing an applied as the input
increment signal to the DTO   55   oscillatory signal which has
substantially the 302 causes the DTO 302 to accurately track the
same frequency as a second reference signal changes in [err] and, maintain
the frequency of the        having a predetermined frequency, including
signal provided by the DTO 302 substantially equal      circuitry (318-322)
for deriving a control signal 7    11                EP0239413B1
12 sequently, the phase difference signals developed  to [err] 



by the phase detector 316 and the phase correc-       The signal C' is
scaled by scaling circuitry 323 tion signals developed by the low-pass
filter 318  by a factor Ks which satisfies the equation (12). are
proportional to the frequency and phase differ- ences in the signal
generated by the DTO 302   5   [err] relative to the signal produced by the
crystal os- cillator. These frequency and phase differences are  to produce
a signal C" which is described by the induced by the frequency
instabilities in the clock  equation (13). signal CK. Thus, when the
signals received via source 210 are from standard sources, the output  l0
[err] (13) signal C of the low-pass filter 318 is zero valued and the input
increment signal to the DTO 302 is   The signal B, provided by the adder
240 in FIG- the digital value K2 provided by the source 322.   URE 2, is
multiplied by the signal C" in the multi- Using analysis similar to that
set forth above in  plier 328 to develop a signal B' satisfying the
reference to the PLL 250, the value K2 may be   15  equation (14).
described by the equation (7). [err] When B' is substituted for B as the
input increment where the number N is one greater than the largest  20  of
the DTO 252, the equation (6) becomes number that can be stored in the
accumulator register 326.                                      [err] When
the signals received via the source 210 are from non-standard sources,
however, the fre-   So the frequency of the signal provided by the PLL
quency of the clock signal CK may vary from the   25  250 is substantially
independent of the frequency nominal value fck nom by an amount [err] so
the    of the clock signal CK. signal C is non-zero. To ensure that the PLL
300       In the present embodiment, the frequency [err] accurately tracks
the changing clock frequency, it  may have any predetermined value within
the is desirable that the factor ][err]nom in the equation (7)  Nyquist
limit of the sampling clock signal CK. It is be replaced by the factor
(err). This re-  30  preferable, however, that the system be designed
placement produces the equation:                   to operate at a
particular frequency since the digital constant factor Ks includes a factor
of [err]. The [err]             frequency [err] may be set to the
predetermined value either by using a very accurate resonant Multiplying
the right-hand side of the equation (8)  345  crystal 312 or by using the
optional frequency by [err]nom yields:                         adjustment
circuitry 330 in the oscillator 310 and using a less accurate crystal.
[err] Claims Replacing the numerator factor, fck nom, in the equa-  40 tion
(9) by e[rr] yields:            1. Phase locked loop stabilization
circuitry for use with: C+K2  =  [err]          a source (200) of a
sampling clock signal nom.  (10)
(CK) which exhibits frequency instabilities; and 45          a first
digital phase locked loop (250), cloc- From the equation (10), it can be
deduced that         ked by said clock signal, for developing an output
signal (from 248) which has substan- [err]               tially the same
frequency as a first reference signal, wherein the frequency instabilities
of The equation 11 describes the frequency differ-  50    said clock signal
tend to cause frequency in- ence signal provided by the low-pass filter 318
in     stabilities in said output signal; characterized response to the
phase difference signals provided      by: by the phase detector 316.
a second digital phase locked loop (300), The signal C', the sum of C and
K2, when           clocked by said clock signal, for developing an applied
as the input increment signal to the DTO   55  oscillatory signal which has
substantially the 302 causes the DTO 302 to accurately track the
same frequency as a second reference signal changes in [err] and, maintain
the frequency of the       having a predetermined frequency, including
signal provided by the DTO 302 substantially equal     circuitry (318-322)
for deriving a control signal    13                 EP0239413B1
14 (C') from the phase error signal developed in       of clock signal (CK)
for developing digital sam- the second digital phase locked loop, said con-
ples representing said second reference signal, trol signal substantially
compensating said sec-    said samples having values representing the 



ond digital phase locked loop for frequency         values of the signal
provided by said crystal instabilities in said clock signal and causing
5  oscillator at instants in time determined by said said oscillatory
signal to be substantially in-     clock signal; and further characterized
in that: dependent of the frequency instabilities in said        said
second digital phase locked loop clock signal; and
(300) includes: means (323, 328), coupled to said second           a second
discrete time oscillator (302) re- digital phase locked loop (300) for
combining   10  sponsive to said clock signal and to a second the control
signal (C') developed by said sec-       input increment signal (C') for
developing said ond phase locked loop with the phase error
oscillatory signal having substantially the same signal developed in the
first digital phase         frequency as said second reference signal;
locked loop to stabilize the frequency of said          means including
second phase compari- output signal.                              15
son means (316) coupled to said analog to digital converter (314) and to
said second dis- 2. The stabilization circuitry of claim 1 for use
crete time oscillator (302) for developing a with a first digital phase
locked loop (250)        signal representing the difference in phase be-
which includes:                                     tween said second
reference signal and said an input terminal for applying said first  20
oscillatory signal; and reference signal;
second summing means (320) coupled to a first discrete time oscillator
(252) respon-   said second phase comparison means (316) sive to said clock
signal (CK) and to a first       for combining the signal provided thereby
with input increment signal (B) for developing said      a signal (K2)
having a predetermined value to output signal having substantially the same
25    develop a signal (C') for application to said frequency as said first
reference signal;           second discrete time oscillator as said second
means, including first phase comparison         input increment signal and
to said signal modi- means (236) for developing a signal represent-
fying means as said control signal. ing the difference in phase between
said first reference signal and said output signal; and  30  4. The
stabilization circuitry as in claim 3 further first summing means (240)
coupled to said        characterized in that said signal modifying first
phase comparison means for combining          means includes a multiplier
(328) responsive to the signal developed thereby with a signal (K1)
first and second input signals provided by the having a predetermined value
to develop said        first and second summing means (240, 320) of input
increment signal for application to said   35  said first and second phase
locked loops (250, discrete time oscillator (252);                     300)
respectively for developing a signal which further characterized in that:
is proportional to the product of the first and said means for combining
said control sig-       second input signals for application to said first
nal includes signal modifying means (328) hav-      discrete time
oscillator as said modified first ing a first input port coupled to receive
the   40   input increment signal. output signal of said first summing
means (240), a second input port coupled to receive a  5. A digital
television signal processing system second signal (C") derived from said
control        comprising: signal (C'), and an output port coupled to apply
an input terminal for applying (from 210) the signal provided by said first
summing   45      composite video signal, including horizontal means as
modified by said control signal to         line synchronizing  signal
components and said discrete time oscillator (252) as a modi-
chrominance signal components including a fied first input increment signal
(B').             color reference burst signal component; a horizontal line
phase locked loop (200) The stabilization circuitry of claim 2 character-
50  responsive to said composite video signals and ized by:
having a Predetermined loop time constant for means for developing said
second refer-          generating a sampling clock signal (CK) that is ence
signal including:                              locked in phase to said
horizontal line synchro- a crystal oscillator (310) for developing an
nizing signal components, wherein said sam- output signal having a
frequency substantially   55  pling clock signal may exhibit frequency in-
equal to said predetermined frequency; and          stabilities; an analog
to digital converter (314) coup-          a first digital phase locked loop
(250), cloc- led to said crystal oscillator and to said source   ked by
said clock signal, responsive to said 8 *   C L M  S          *    15
EP 0 239 413 B1                     16 composite video signals and having a
loop           signal (C") derived from control signal (C') to time
constant that is substantially greater than    produce a modified first
input increment signal 



that of the horizontal line phase locked loop for    (B'). developing an
output signal that has substan- tially the same frequency as the color
refer-   5   7. The circuitry set forth in claim 6 wherein: ence burst
signal component of said compos-             said means for developing said
reference ite video signals, wherein said output signal       signal
includes: tends to exhibit frequency instabilities corre-         a crystal
oscillator (310) for developing an sponding to frequency instabilities in
said clock   output signal having a frequency substantially signal;
characterized by phase locked loop sta-  10  equal to said predetermined
frequency; and bilization circuitry comprising:                        an
analog to digital converter (314) coup- means (310) for developing a
reference          led to said crystal oscillator and to said source signal
having a predetermined frequency;            of clock signals (CK) for
developing digital a second digital phase locked loop (300),        samples
representing said reference signal, clocked by said clock signal,
responsive to  15     said samples representing the values of the said
reference signal and having a loop time        signal provided by said
crystal oscillator at constant that is not substantially greater than
instants in time determined by said clock sig- that of said horizontal line
phase locked loop,     nal; and wherein for developing an oscillatory
signal that is            said second digital phase locked loop locked in
frequency to said reference signal,  20   (300) includes: wherein said
second digital phase locked loop           a second discrete time
oscillator (302) re- includes circuitry (318-322) for deriving a con-
sponsive to said clock signal and to a second trol signal (C') from the
phase error signal        input increment signal (C') for developing said
developed in the second digital phase locked        oscillatory signal
having substantially the same loop; and
25      frequency as said reference signal; means (323, 328) coupled to
said second             means including second phase compari- phase locked
loop for combining the control         son means (316) coupled to said
analog to signal (C') developed by said second digital        digital
converter (314) and to said second dis- phase locked loop (300) with the
phase error        crete time oscillator (302) for developing a signal
developed in the first digital phase   30    signal representing the
difference in phase be- locked loop to substantially compensate said
tween said second reference signal and said first digital phase locked loop
for frequency        oscillatory signal; and instabilities in said output
signal related to said     second summing means (320) coupled to clock
signal.                                       said second phase comparison
means (316) 35      for combining the signal provided thereby with 6. The
system of claim 5 wherein:                       a signal (K2) having a
predetermined value to said first digital phase locked loop (250)
develop a signal for application to said second includes:
discrete time oscillator as said second input a first discrete time
oscillator (252) respon-   increment signal (C') and to said signal modi-
sive to said clock signal (CK) and to a first  40  fying means (328) as
said control signal. input increment signal (B) for developing said output
signal having substantially the same      8. The apparatus set forth in
claim 7 wherein said frequency as said color reference burst signal;
signal modifying means (328) includes a multi- means including first phase
comparison           plier responsive to first and second input sig- means
(236) for developing a signal represent-  45  nals provided by the
respective first and sec- ing the difference in phase between said color
ond summing means for developing a signal reference burst signal and said
output signal;      which is proportional to the product of the First and
and second input signals for application to said first summing means (240)
coupled to said       first discrete time oscillator as said modified phase
comparison means for combining the   50       first input increment signal.
signal provided thereby with a signal having a predetermined value to
develop said input in-    Patentanspr~che crement signal for application to
said discrete time oscillator; and characterized in that:      1.
PLL-Stabilisierungsschaltung zur Verwendung said means (323, 328) for
combining said  65     mit control signal includes signal modifying means
- einer Quelle (200) eines Abtast-Taktsi- (328) for modifying the signal
provided by said          gnales (CK), welches Frequenz-lnstabili- first
summing means in accordance with a                 tAten aufweist; 9 ,
tsl~~~ll1 111|~~11 E11 1i11 11111    17                EP 0 239 413 B1
18 - einer ersten Digital-PLL (250), die von            Wert aufweist, um
das Eingangs-Inkre- dem Taktsignal getaktet wird, zum Bilden
mentsignal - zum Anlegen an den zeit- 



eines Ausgangssignales (von 248), wet-             diskreten Oszillator
(252) - zu bilden; ches im wesentlichen dieselbe Frequenz
dadurch gekennzelchnet, autweist, wie ein erstes Referenzsignal,   5     -
daB die Mittel zum  Kombinieren des wobei die Frequenz-Instabilitaten des
Steuersignals beinhalten: Signal-Modifi- Taktsignales dazu neigen,
Frequenz-ln-             ziermittel (328), die einen ersten Ein-
stabilititen in dem  Ausgangssignal zu             gangsport haben, der
gekoppelt ist zum bewirken;                                          Erhalt
des Ausgangssignales der ersten gekennzelchnet durch                  10
Summiermittel (240), elnen zweiten Ein- - eine - von dem Taktsignal
getaktete -               gangsport, der gekoppelt ist zum Erhalt zweite
Digital-PLL (300), zum Bilden ei-           eines zweiten Signales (C"),
wetches von nes Schwingungssignales, welches im                dem
Steuersignal (C') abgeleitet ist, und wesentlichen dieselbe Frequenz wie
ein             elnen Ausgangsport, der gekoppelt ist zweites
Referenzsignal mit vorbestimm-   15        zum Anlegen des Signales ter
Frequenz  aufweist, welche  elne             - wetches von den ersten
Summiermitteln Schaltungsanordnung (318 bis 322) bein-
bereitgestellt wird - in der Modifizierung haltet zum Ableiten eines
Steuersignales           durch das Steuersignal an den zeitdiskre- (C') aus
dam Phasen-Fehiersignal, wel-             ten Oszillator (252), und zwar
als modifi- ches in der zweiten Digital-PLL gebildet  2o       ziertes
erstes Eingangs-lnkrementsignal wird, wobei das Steuersignal die zweite
(B'). Digital-PLL hinsichttich der Frequenz-ln- stabilitaten in dem
Taktsignal im wesent-  3. Stabilisierungsschaltung nach Anspruch 2, lichen
kompensiert und bewirkt, daB das       gekennzelchnet durch:
Schwingungssignal im wesentlichen un-  26        - Mittel zum Bilden des
zweiten Referenz- abhIngig von den Frequenz-lnstabilitlten
signales, welche beinhalten: in dam Taktsignal ist;
- einen Quarzoszillator (310) zum  Bilden - Mittel (323, 328), die mit der
zweiten              eines Ausgangssignales mit einer Fre- Digital-PLL
(300) gekoppelt sind, zum              quenz, die im wesentlichen gleich
der Kombinieren des Stauersignales (C'),  3o           vorbestimmten
Frequenz ist; welches von der zweiten PLL gebildet             - oenen
Analog/Digital-Umsetzer (314), der wird, mit dem Phasen-Fehlersignal, wel-
mit dem Quarzoszillator und der Quelle ches in der ersten Digital-PLL
gebildet            des Taktsignales (CK) gekoppelt ist, zum wird, um die
Frequenz des Ausgangssi-              Bilden von Digital-Abtastwerten,
welche gnales zu stabilisieren.              35           das zweite
Referenzsignal reprasentfe- ren, wobei die Abtastwerte solche Werte 2.
Stabilisierungsschaltung nach Anspruch 1 zur             haben, welche die
Werte des Signales Verwendung mit einer ersten Digital-PLL (250),
reprasentieren, das von dem Quarzoszil- welche beinhaltet:
lator zu Zeitpunkten zur Verflgung ge- - elnen EingangsanschluB zum
Anlegen  4o             stellt wird, welche von dem Taktsignal des ersten
Referenzsignales;                       bestimmt werden; - eanen  ersten
zeitdiskreten  Oszillator         - welter dadurch gekennzeichnet, daB die
(252), der abhingig von dam Taktsignal             zweite Digital-PLL (300)
beinhaltet: (CK) und einem ersten Eingangs-tnkre-            - einen
zweiten  zeitdiskreten  Oszillator mentsignal (B) ist, zum Bilden des Aus-
45        (302), welcher abhangig von dem Taktsi- gangssignales, mit im
wesentlichen der-            gnal und einem zweiten Eingangs-inkre- selben
Frequenz, wie das erste Refe-               mentsignal (C') ist, zum
Bilden des renzsignal;
Schwingungssignales mit im  wesentli- - Mittel, die erste
Phasen-Vergleichermittel          chen derselben Frequenz, wie das zweite
(236) beinhalten, zum Bilden eines Si-  50         Referenzsignal; gnals,
das repr~sentativ far die Differ-         - Miffel, welche zweite
Phasen-Vergiel- enzphase zwischen dem  ersten Refe-
chermittel (316) aufweisen, die mit dem renzsignal und dem Ausgangssignal
ist;             Analog/Digital-Umsetzer (314) und dem - erste
Summiermittel (240), die mit den              zweiten zeitdiskreten
Oszillator (302) ge- ersten Phasen-Vergleichermitteln gekop-  55
koppelt sind, zum Bilden eines Signales, pelt sind, zum Kombinieren des
Signales,           das die Phasendifferenz zwischen dem das davon gebildet
wird, mit einem Si-             zweiten Referenzsignal und dem Schwin- gnal
(K1), watches eanen vorbestimmten             gungssignal reprasentiert; 10
*    I 1111111111:11    19                EP 0 239 413 B1
20 - zweite Summiermittel (320), welche mit              gokennzelchnet
durch eine PLL-Stabi- 



den zweiten Phasen-Vergleichermitteln              lisierungsschaltung
(316) gekoppelt sind, zum Kombinieren            - mit Mitteln (310) zum
Bilden eines Refe- des Signales, das davon erzeugt wird,
renzsignales, welches eine vorbestimmte mit einem  Signal (K2), welches
einen   5          Frequenz aufweist; vorgogebenen Wert hat, um ein Signal
- mit einer zweiten Digital-PLL (300), wel- (C') zu bilden zum Anlegen an
den zwei-            che von dem Taktsignal getaktet wird, ten
zeitdiskreten Oszillator als zweites           abhangig von dem
Referenzsignal, und Eingangs-lnkrementsignal und an die
welche eine Schleifen-Zeitkonstante hat, Signal-Modifiziermittel als
Steuersignal.    10    die nicht wesentlich groeer ist, als dieje- nige der
Horizontal-Zeilen-PLL, zum Bil- 4. Stabilisierungsschaltung nach Anspruch
3,                den eines Schwingungssignales, das mit dadurch
gekennzelchnet,                                 dem  Referenzsignal
frequenzverriegelt - daB die Signal-Modifiziermittel einen Mul-
ist, wobei die zweite Digital-PLL eine tiplizierer (328) beinhalten, der
abhangig  15     Schaltungsanordnung (318 bis 322) auf- von ersten und
zweiten Eingangssignalen            weist zum Ableiten eines Steuersignales
ist, die von den ersten und zweiten Sum-           (C') aus dem
Phasen-Fehlersignal, wel- miermitteln (240, 320) der ersten bzw.
ches von/in der zweiten Digital-PLL gebil- zweiten PLL (250, 300) erzeugt
werden,             det wird; zum Bilden eines Signales, weiches pro-  20
- mit Mitteln (323, 328), welche mit der portional zu dem Produkt der
ersten und            zweiten PLL gekoppelt sind zum Kombi- zweiten
Eingangssignale ist, zum Anle-             nieren des Steuersignales (C'),
watches gen an den ersten zeitdiskreten Oszillator         von der zweiten
Digital-PLL (300) gebil- als modifiziertes erstes Eingangs-lnkre-
det wird, mit dam Phasen-Fehlersignal, mentsignal.
25           welches in der ersten Digital-PLL erzeugt wird, zum im
wesentlichen Kompensieren 5. Digital-Fernsehsignal-Verarbeitungssystem
der  ersten   Digital-PLL   hinsichlich - mit einem EingangsanschluB zum
Ante-                Frequenz-lnstabilit~ten  in  dem   Aus- gen (von 210)
eines Video-Signalgemi-              gangssignal, bezaglich des
Taktsignales. sches,      welches       Horizontal-  30
Zeilensynchron-Signalkomponenten auf-      6  System  nach Anspruch 5,
wobei die erste weist und Chrominanz-Signalkomponen-          Digital-PLL
(250) aufweist: ten, welche ein Farb-Referenzburst-Si-           - einen
ersten  zeitdiskreten  Oszillator gnalkomponente beinhalten;
(252), der abhangig von dem Taktsignal - mit einer Horizontal-Zeilen-PLL
(200), die  35      (CK) und einem ersten Eingangs-lnkre- abhangig von dem
Video-Signalgemisch               mentsignal (B) ist, zum Bilden des Aus-
ist und eine vorbestimmte Schleifen-Zeit-          gangssignales mit im
wesentlichen der- konstante  hat, zum  Erzeugen  eines               selben
Frequenz,  wie  das  Farb- Abtast-Taktsignales (CK), welches pha-
Referenzburst-Signal; senstarr    mit   den    Horizontal-  40         -
Mittel, welche erste Phasen-Vergleicher- Zeilensynchron-Signalkomponenten
ver-             mittel (236) beinhalten, zum Bilden eines riegelt ist
(locked), wobei das Abtast-            Signales, das die Phasendifferenz
zwi- Taktsignal Frequenz-Instabilitaten aufwei-         schen  dem
Farb-Referenzburst-Signal sen kann;
und dem Ausgangssignal reprasentiert; - mit einer - von dam ersten
Taktsignal  4s        - erste Summiermittel (240), die mit den getakteten -
Digital-PLL (250), die abhan-         Phasen-Vergleichermitteln
gekoppelt gig von dem  Video-Signalgemisch ist               sind, zum
Kombinieren des davon er- und eine Schleifen-Zeitkonstante auf-
zeugten Signales mit einem Signal, wel- weist, die wesentlich gr6oBer ist
als dieje-       ches einen vorbestimmten Wert hat, zum nige der
Horizontal-Zeilen-PLL, zum Bil-  so       Bilden des
Eingangs-lnkrementsignales den eines Ausgangssignales, watches im
zum Anlegen an den zeitdiskreten Oszil- wesentlichen dieselbe Frequenz
aufweist,           lator; wie die Farb-Referenzburst-Signalkompo-
dadurch gekennzelchnet, nente des Video-Signalgemisches, wobei           -
daB die Mittel (323,328) zum Kombinie- das   Ausgangssignal   dazu   neigt,
55           ren des Steuersignales Signal-Modifizier-
Frequenz-Instabilitaten entsprechend den           mittel (328) beinhalten
zum Modifizieren Frequenz-lnstabilit~ten des Taktsignales           des
Signales, das von den ersten Sum- aufzuweisen;
miermitteln in Obereinstimmung mit el- 11          .   .  _    21
EP 0239413 Bi                     22 nem Signal (Cm) erzeugt wird, welches
Anlegen an den ersten zeitdiskreten Oszillator 



aus dem  Steuersignal (C') abgeleitet        als das modifizierte erste
Eingangs-lnkrement- wird, zum Erzeugen eines modifizierten       signal.
ersten Eingangs-lnkrementsignales (B'). 5   Revendications IT-7.
Schaltungsanordnung nach Anspruch 6, bei der die Mittel zum Bilden des
Referenzsigna-  1. Circuit de stabilisation de boucle a verrouillage les
beinhalten:                                   de phase pour utilisation
avec: - einen Quarzoszillator (310) zum Bilden           une source (200)
de signal d'horloge eines Ausgangssignales mit einer Fre-  io
d'4chantillonnage (CK) qui pr~sente des insta- quenz, die im wesentlichen
gleich der        bilit~s de fr~quence ; et vorbestimmten Frequenz ist;
une premibre boucle a verrouillage de - einen Analog/Digital-Umsetzer
(314), der      phase num6rique (250), rythmee par ledit si- mit dem
Quarzoszillator und der Quelle       gnal d'horloge, pour d~velopper un
signal de von Taktsignalen (CK) gekoppelt ist, zum   15  sortie ( & partir
de 248) qui possbde sensible- Bilden von Digital-Abtastwerten, welche
ment la m~me frequence qu un premier signal das Referenzsignal
reprasentieren, wobei     de r~f~rence, dans loquel les instabilitds de die
Abtastwerte (samples) die Werte des      fr6quence dudit signal d'horloge
tendent & pro- Signales reprasentieren, das von dem         voquer des
instabilit~s de fr~quences dans le- Quarzoszillator zu Zeitpunkten abgege-
20   dit signal de sortie ; caracterise par: ben wird, die von dem
Taktsignal be-             une seconde boucle a verroulliage de pha- stimmt
werden;                               se numdrique (300), rythmee par ledit
signal - wobei die zweite Digital-PLL (300) bein-      d'horloge, pour
d~velopper un signal oscillatoi- haltet:
re qui possbde sensiblement la m8me fr~quen- - einen zweiten zeitdiskreten
Oszillator  25   ce qu'un second signal de rdf~rence ayant une (302), der
abhangig von dem Taktsignal       frequence pred~terminde, comportant le
circuit und einem zweiten Eingangs-lnkrement-        (318-322) pour
ddlivrer un signal de comman- signal (C') ist, zum Bilden des Schwin-
do (C') A partir du signal d'erreur de phase gungssignales mit im
wesentlichen der-       d~velopp6 dans la seconde boucle & verroullia-
selben Frequenz wie das Referenzsignal;  30  ge de phase numdrique, ledit
signal de com- - Mitteln, welche zweite Phasen-Verglei-        mande
compensant fortement dans ladite so- chermittel (316) beinhalten, die mit
des     conde boucle & verrouillage de phase num~ri-
Analog/Digital-Umsetzer (314) und dem        quo les instabilit~s de
frdquence dudit signal zweiten zeitdiskreten Oszillator (302) go-
d'horloge et entrainant ledit signal oscillatoire a koppelt sind, zum
Bilden eines Signales,  3S  8tre inddpendant des instabillt~s de frdquence
das die Phasendifferenz zwischen dem         dudit signal d'horloge ; et
zweiten  Referenz-Signal  und  dem               un moyen (323, 328) coupl6
a ladite so- Schwingungssignal reprasentiert;             conde boucle I
verrouillage de phase numdri- - zweite Summiermittel (320), die mit den
quo (300), pour combiner le signal de com- zweiten
Phasen-Vergleichermitteln (316)  40  mande (C') ddvelopp4 par ladite
seconde bou- gekoppelt sind, zum  Kombinieren des         cle a
verrouillage de phase avec le signal davon abgogebenen Signales mit einem
d'erreur de phase developpe dans la premiere Signal (K2), welches einen
vorbestimm-       boucle a verrouillage de phase num~rique ten Wert
aufweist, zum Bilden eines Si-      pour stabiliser la fr~quence dudit
signal de gnales zum Anlegen an den zweiten zeit-  45  sortie. diskreten
Oszillator als zweites Eingangs- lnkrementsignal (C') und an die Signal-
2. Circuit de stabilisation selon la revendication 1 Modifiziermittel (328)
als das Steuersi-     pour utilisation avec une premibre boucle a gnal.
verrouillage de phase numdrique (250) qui 50      comprend: 8  Anordnung
nach Anspruch 7, bei der die                une bome d'entrde pour
appliquer ledit Signal-Modifiziermittel (328) einen Multiplizie-  premier
signal de refdrence rer beinhalten, der abhangig von ersten und          un
premier oscillateur temporel num~rique zweiten Eingangssignalen ist, die
von den je-     (252) sensible audit signal d'horloge (CK) et a weiligen
ersten und zweiten Summiermitteln  55    un premier signal incremental
d'entrde (B) abgegeben werden, zum Bilden eines Signa-         pour
d~velopper ledit signal de sortie posse- les, welches porportional zu dem
Produkt der      dant sensiblement la m~me fr~quence que se- ersten und
zweiten Eingangssignale ist, zum       dit premier signal de rdfdrence; 12
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un moyen , incluant un premier moyen de       fdrence de phase entre ledit
second signal de comparaison de phase (236) pour d6velopper
rdf~rence et ledit signal oscillatoire ; et un signal repr6sentant la
difference de phase        un second moyen additionneur (320) cou- entre
ledit premier signal de r6f6rence et ledit  pl6 audit second moyen de
comparaison de signal de sortie ; et                     5       phase
(318) afin de combiner le signal fourni un premier moyen additionneur (240)
cou-      ainsi avec un signal (K2) ayant une valeur p16 audit premier
moyen de comparaison de         pr6d6termin6e pour d6velopper un signal
(C') phase afin de combiner le signal d6velopp4        pour application
audit oscillateur temporel nu- ainsi avec un signal (KI) ayant une valeur
m~rique comme ledit second signal incr6men- pr6d6termin6e pour d6velopper
ledit signal in-  io  tal d'entrde et audit moyen de modification de
crimental d'entrde pour application audit oscil-  signal comme ledit signal
de commande. lateur temporel num6rique (252); caract6ris6 de plus en ce
que:             4. Circuit de stabilisation selon la revendication 3,
ledit moyen pour combiner ledit signal de     caract6ris6, de plus, en ce
que ledit moyen de commande inclut un moyen de modification de   15
modification de signal inclut un multiplicateur signal (328) ayant un
premier accbs d'entr6e      (328) sensible auxdits premier et second si-
coupl6 pour recevoir le signal de sortie dudit    gnaux d'entr6e fournis
respectivement par les premier moyen additionneur (240), un second
premier et second moyens additionneurs (240, accbs d'entrde coupl6 pour
recevoir un second     320) desdites premibre et seconde boucles A signal
(C") d6riv6 dudit signal de commande   20  verrouillage de phase (25h, 300)
pour d6velop- (C') et un accbs de sortie coupl6 pour appli-     per un
signal qui est proportionnel au produit quer le signal fourni par ledit
premier moyen     des premier et second signaux d'entr6e pour additionneur
tel que modifi6 par ledit signal de  application audit premier oscillateur
temporel commando audit oscillateur temporel num6ri-       numdrique comme
ledit premier signal incr6- que (252) comme un premier signal incremon-  25
mental d'entr6e. tal d'entrde modifi6 (B'). 5. Systhme de traitement de
signaux de tdl6vi- 3. Circuit de stabilisation selon la revendication 2
sion numdriques comprenant: caracterisd par:
une borne d'entr6e pour appliquer (a partir un moyen pour d6velopper ledit
second   3o    de 210) un signal vid~o composite comportant signal de
r6f6rence incluant:                     des composantes de signaux de
synchronisa- un oscillateur a quartz (310) pour ddvelop-   tion du balayage
horizontal et des composan- per un signal de sortie ayant une frdquence
tes des signaux de chrominance incluant une sensiblement 6gale a ladite
fr6quence predd-      composante de signaux A impulsions de r6f6- termin6e
; et                             35      rence de couleurs un convertisseur
analogique -num6rique            une boucle A verrouillage de phase de
(314) coupl6 audit oscillateur a quartz et a      lignes horizontales (200)
sensible auxdits si- ladite source du signal d'horloge (CK) pour
gnaux vid6o composites et ayant une constan- developper des dchantillons
num6riques repr6-    to de temps de boucle pr~d6termindo pour sentant ledit
second signal de r6f6rence, les-  40  produire un signal d'horloge
d'4chantillonnage dits 6chantillons possedant des valeurs repr6-    (CK)
qui est verrouill6 en phase auxdites com- sentant les valeurs du signal
fourni par ledit    posantes de signaux de synchronisation de oscillateur a
quartz a des instants dans le       balayage horizontal, dans laquello
ledit signal temps d6termin6s par ledit signal d'horloge ;     d'horloge
d'6chantillonnage peut pr6senter des et caract6ris6, en outre, en ce que:
45     instabilit6s en frdquence; ladite seconde boucle a verrouillage de
une premibre boucle a verrouillage de phase numdrique (300) inclut:
phase num6rique (250) rythm6e par ledit si- un second oscillateur temporel
num6rique      gnal d'horloge, sensible auxdits signaux viddo (302)
sensible audit signal d'horloge et & un     composites et poss6dant une
constants de second signal incremental d'entr6e (C') pour  so  temps de
boucle qui est sensiblement plus d6velopper lWdit signal oscillatoiro ayant
sensi-  6lev6e quo celle de la boucle & verrouillage de blement la m~me
friquence que ledit second        phase de lignes horizontales pour
d6velopper signal de rdfdrence;                              un signal de
sortie qui possbde sensiblement un moyen comportant un second moyen
la mmine fr6quence quo la composante de de comparaison de phase (316)
coupld audit  ss    signaux & impulsions de r6f6rence de couleurs
convertisseur analogique-num6rique (314) et       desdits signaux vid6o
composites, dans laquel- audit oscillateur temporel num6rique (302)
le ledit signal de sortie tend h pr6senter des pour d6velopper un signal
reprdsentant la dif-   instabilitis en fr6quence correspondant aux 13    25
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instabilit~s en fr~quence dudit signal d'horloge  le signal fourni par
ledit premier moyen addi- ; caract6ris6 par un circuit de stabilisation
tionneur en conformit4 avec le signal (C") d~ri- d'une boucle a
verrouillage de phase compre-     vA du signal de commande (C') pour
produire nant:                                            le premier signal
incremental d'entrde modifi6 un moyen (310) pour d~velopper un signal   5
(B). .    de r~fdrence ayant une fr~quence pr~determi- nde;
7. Circuit selon la revendication 6 dans lequel: une seconde boucle a
verrouillage de pha-         ledit moyen pour d~velopper ledit signal se
num~rique (300) rythmde par ledit signal       de ref~rence inclut:
d'horloge, sensible audit signal de refdrence et  10  un oscillateur a
quartz (310) pour d~velop- possedant une constante de temps de boucle
per un signal de sortie ayant une fr~quence qui n'est pas sensiblement plus
elevee que        sensiblement 6gale & ladite frdquence prdd6- celle de
ladite boucle & verrouillage de phase   termin6e; des lignes horizontales,
pour ddvelopper un          un convertisseur analogique - num6rique signal
oscillatoire qui est verrouill en frdquen-  is  (314) couple audit
oscillateur & quartz et a ce audit signal de r~fdrence, dans laquelle
ladite source de signaux d'horloge (CK) afin de ladite seconde boucle &
verrouillage de phase     ddvolopper les dchantillons numdriques reprd-
num~riquo inclut un circuit (318-322) pou deri-   sentant ledit signal de
r~f~rence, lesdits dchan- ver un signal de commando (C') A partir du
tillons reprdsentant les valeurs du signal fourni signal d'erreur de phase
ddvelopp6 dans la  20    par ledit oscillateur a quartz a des instants
secondo boucle a verrouillage de phase num6-      dans le temps ddterminds
par ledit signal rique ; et
d'horloge ; et dans lequel un moyen (323-328) couple a ladite secon-
ladite seconde boucle a verrouillage de de boucle a verrouillage de phase
afin de         phase numdrique (300) inclut combiner le signal de commande
(C') ddvelop-  25     un second oscillateur temporel numdrique pe par
ladite seconde boucle & verrouillage de    (302) sensible audit signal
d'horloge et au se- phase numdrique (300) avec le signal d'erreur     cond
signal incremental d'entrde (C') pour dd- de phase d6velopp, dans la
premibre boucle &      velopper ledit signal oscillatoire ayant sensible-
verrouillage de phase numdrique pour com-         ment la meme fr~quence
que ledit signal de penser de fagon notable dans ladite premibre  9o
r~fdrence; boucle A verrouillage de phase numdrique les         un moyen
incluant le second moyen de instabilit6s en fr~quence dudit signal de
sortie  comparaison de phase (316) couple audit associd audit signal
d'horloge.                   convertisseur analogique-numdrique (314) et
audit second oscillateur temporel num6rique 6. Systbme selon la
revendication 5 dans loquel:    5  (302) pour d~velopper un signal
repr~sentant ladite premibre boucle & verroulllage de       la difference
de phase entre ledit second si- phase num~rique (250) comprend:
gnal de r~f~rence et ledit signal oscillatoir ; et un premier oscillateur
temporel num~rique         un moyen additionneur (320) coupl4 audit (252)
sensible audit signal d'horloge (CK) et a   second moyen de comparaison de
phase (316) un premier signal incremental d'entrde (B)  4o    afin de
combiner le signal foumi ainsi avec le pour developper ledit signal de
sortie ayant      signal (K2) ayant une valeur pr~d~termin6e sensiblement
la mime fr~quence quo ledit si-      pour developper un signal pour
application au- gnal a impulsions de ref6rence de couleurs;       dit
second oscillateur temporel num~rique un moyen incluant le premier moyen de
comme ledit second signal incr mental d'en- comparaison de phase (236) pour
d6volopper  4s   trde (C') et audit moyen de modification de un signal
repr~sentant la diffdrence de phase     signal (328) comme ledit signal de
commando entre ledit signal 3 impulsions de r6f6rence de couleurs et ledit
signal signal de sortie ; et un -premier moyen additionneur (240) cou-  8
Dispositif selon la revendication 7 dans loquel p16 audit moyen de
comparaison de phase afin  so  ledit moyen de modification de signal (328)
de combiner le signal produit ainsi avec un       inclut un multiplicateur
sensible aux premier signal ayant une valeur pr~dterminde pour de-
etsecond signaux d'entrde fournis par les pre- velopper ledit signal
incremental d'entrde pour   mier et second moyens additionneurs respec-
application audit oscillateur temporel numdri-   tifs afin de developper un
signal qui est pro- que ; et caract~ris6 en ce que:           66
portionnel au produit des premier et second ledit moyen (323, 328) pour
combiner ledit    signaux d'entr6e pour application audit premier signal de
commando comporto un moyen de           oscillateur temporel numefique
comme ledit modification de signal (328) destin6 & modifier   premier
signal incremental d'entr6e modifi6. 14 I     L!11  111 M 11  II  11    


