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at other sampling instants of the sync pulse, advan- tageously, will not
substantially affect the phase dif- The invention relates to a phase
detector that   ference signal. may be used in a phase-lock-loop circuitof,
forexam-    Furthermore, it may be desirable to generate a pie, a digital
television apparatus.            5   correct phase difference signal even
when the width In a digital television receiver, for example, It may  of
the given sync pulse or the period of the given sync be desirable to
generate the deflection current using  pulse is not equal to an integer
multiple of the sam- a phase-lock-loop circuit (PLL). A periodic output
sig-  pling clock period. nal of the PLL that is used for driving, for
example, a  in accordance with one aspect of the invention, horizontal
output stage is synchronized to an incom-   10  there is provided a digital
phase detector responsive ing synchronizing signal such as the horizontal
sync  to first and second input signals for generating a pulses of a
baseband television signal.             phase difference signal that is
indicative of a phase Unlike in an analog PLL circuit that utilizes a vol-
difference therebetween, comprising: a source of a tage controlled
oscillator (VCO) having a controllable  periodic clock signal; sampling
means responsive to frequency, It may be desirable to operate the PLL cir-
15  said first input signal and to said clock signal forsam- cultofthe
digital television synchronously with a com-  pling said first input signal
to generate a sampled sig- mon system dock having, forexample, a
constantfre-  nal that contains first and second sampled values of quency.
said first input signal, each of said first and second The periodic output
signal, generated by the dig-  sampled values being representative of said
first in- ital PLL circuit, may include two parts: a first signal  20   put
signal at corresponding first and second instants part that changes states
or has a transition edge co-  that occur synchronously with respect to said
clock incidental width the system clock and a second signal  signal;
characterized by computing means being re- part that is indicative of a
fraction of the clock period  sponsive to said sampled signal for
computing, by in- and that may be updated once in each cycle of the
terpolation of said first and second sampled values, periodic signal. A
timing edge of the periodic output  25   a third value that is
representative of said first input signal may be defined to occur at an
instant corre-  signal at a third instant when a transition edge in said
sponding to the fraction of the clock period that fol-  first inputsignal
is estimated tooccur, said computing lows the transition edge of the first
signal part. The  means further being responsive to said second input
fraction of the clock period is determined in accor-  signal for computing
a difference between said third dance with the second signal part. The
information   30  instant and a corresponding instant when a corre-
contained in the second signal part may be referred  sponding transition
edge in said second input signal to as skew information. An example of a
PLL that gen-  occurs to generate said phase difference signal In ac-
erates signals such as the first and second signal  cordance with said
difference. parts is described in U.S. Patent No. 4,839,780 in the  In
accordance with another aspect of the inven- name of D.H. Willis, entitled
TELEVISION SYN-  35  tion, there is provided a digital phase detector
respon- CHRONIZING APPARATUS (the Willis patent).           sive to a first
input signal having a pulse that includes In such digital phase-lock-loop
circuit, the incom-  first and second transition edges that change in op-
ing synchronizing signals, such as, for example, the  posite manner such
that both said first and second horizontal sync pulses of a baseband
television sig-  transition edges define said pulse, and responsive to nal,
Is sampled at the system clock rate and then digi-  40   a second input
signal for generating a phase differ- tized in an analog-to-digital
converter. The resulting  ence signal that is indicative of a phase
difference be- digitized synchronizing signal and the periodic output
tween said first and second input signals, comprising: signal of the PLL
are coupled to corresponding input  a source of a periodic clock signal;
sampling means ports of a phase detector of the digital PLL that gen-
responsive to said first input signal and to said clock erates a feedback,
phase difference signal from the   45  signal for generating a sampled
signal that contains two signals.                                        a
plurality of sample portions that are representative For obtaining the
phase difference signal, some  of corresponding levels in said first input
signal; char- prior art digital phase detectors utilize information ob-
acterized by second means responsive to said sam- tained in each sampling
period of the system clock  pled signal for selecting, from said plurality
of sample throughout the duration of the sync pulse. Disadvan-  50
portions, a first sample portion that Is indicative of a tageously, a noise
signal accompanying the sync     first instant when said first transition
edge occurs pulse may affect, in such prior art detector, the phase  such
that, in selecting said first sample portion, said difference signal any
time throughout the sync pulse  second means excludes each sample portion
of said when such noise appears at the sampling instants.    plurality of
sample portions that corresponds to any It is herein recognized as
desirable to reduce the   55   portion of said pulse that is not associated
with said effect of such noise signal by utilizing only samples  first
transition edge, said second means being re- that occur In the proximity of
a transition edge within  sponsive to said second Input signal for
generating the sync pulse. In this way, a noise signal that occurs  said
phase difference in accordance with said second 2    
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in accordance with said first sample  respectively. Signal PH, that is
analogous to an out- portion to the exclusion of the remaining ones of said
put signal of a phase detector of a conventional PLL, plurality of sample
portions.                     is used in PLL 20 for varying the phase of
edge OSC In the Drawing:                                to synchronize
timing edge OSC to signal SYNC. FIGURE 1 illustrates a phase detector
embody-   5  Signal PH is coupled via a low-pass-filter 33 that ing the
invention; and                         determines the response time of PLL
20. A filtered FIGURES 2a-2g illustrate waveforms useful In   signal LPFO
offilter33 is coupled to an inputterminal explaining the operation of the
phase detector of  of a skew generator 201 that generates skew signals
FIGURE 1.                                      SK thatwas mentioned before,
and a signal PERIOD FIGURE 1 illustrates a block diagram of a hori-  10
representative of the actual horizontal period H be- zontal deflection
circuit including a phase-lock-loop  tween sync pulses in Integer number
periods of clock circuit (PLL) 20. It includes a sequential counter 21  CK.
Signal PERIOD that Is therefore also indicative of that has the analogous
function of aVCO of a conven-  the period of sequence N is coupled to a
comparator tional phase-lock-loop circuit. Counter 21 is a pro-  200 that
generates pulse RESET that resets counter grammable counter that is
incremented after each   15  21, in accordance with signal PERIOD, for
example, leading edge of a clock CK having a period [err] illu-  once in
each period H. strated in the timing diagram of FIGURE 2a. It counts
During transient conditions, when timing edge up, from an initial value of,
for example, I until it is re-  OSC of PLL 20 is not yet in synchronism
with signal set to the initial value by a reset pulse RESET at an  SYNC,
phase difference signal PH that is filtered in input terminal 21a of FIGURE
1. Pulse RESET con-  20  filter 33 varies the values of signals SK and CT
in trols the number of clock CK periods [err] that are in-  such a way to
cause timing edge OSC to occur in syn- cluded in a corresponding period, or
sequence, N, of  chronism with signal SYNC. The operation of a PLL counter
21.                                       that is similar to PLL 20 is
described in detail in the A signal CT, at an output port 21 b of counter
21,  Willis patent. It should be understood that phase de- supplies, in a
given sequence N, the current count of  25  tector 202, embodying the
invention, operates differ- counter 21 that occurs coincidentally with dock
CK.  ently from a corresponding phase detector of the PLL A skew signal SK,
generated by a skew generator    of the Willis patent 201, as described
later on, defines a fraction f of per-  FIGURES 2a-2g illustrate waveforms
useful for iod [err] of clock CK. Signal CT together with signal SK
explaining the operation of detector 202 of FIGURE 1. define a
corresponding timing, or transition edge in  30  Similar symbols and
numbers in FIGURES 1 and 2a- each sequence N that occurs, for example, once
in  2g represent similar items or functions. each horizontal period H. The
timing edge is shifted  Analog baseband signal 130 of FIGURE 1 is cou- in
time, by an amount that is determined in accor-  pled from, forexample,
avideodetectorofatelevision dance with fraction f, relative to clock CK and
also  receiver, not shown in the FIGURES. Signal 130 Is relative to signal
CT that occurs coincidentally with  35  sampled, once in each period [err]
of a clock CK, by an clock CK. Signal CT is also coupled to a decoder 23
analog-to-digital (A/D) converter 110 that produces a that generates a
signal MS having the period H that  digitized signal 130a. When signal 130
is an NTSC occurs coincidentallywith clock CK.Apulse generator  type
signal, the frequency of clock CK may be, forex- 54 generates, in
accordance with signals SK and CT,  ample, four times that of the color
subcarrier. a signal HORDRIVE, forexample, once in each period   40  Signal
130a is coupled via a digital lowpass filter H. Signal HORDRIVE provides
the switching signal to  111 that generates from the samples of signal 130a
a a horizontal output stage 41 that operates at a fre-  lowpass filtered
signal 130b, shown schematically in quency H that corresponds with that of
signal HOR-  FIGURE 2b. Lowpass filter 111 of FIGURE 1 reduces DRIVE.
accompanying noise. Filter 111 also establishes a PLL 20 includes a phase
detector 202, embody-  45  predetermined rate of change r' of a defined
slope r ing an aspect of the invention. Phase detector 202 re-  between the
corresponding values of consecutively ceives a signal 130. Signal 130 may
be, for example,  occurring samples of the leading edge of signal 130b an
analog, baseband, television signal that includes  of FIGURE 2b. The
leading edge of signal 130b cor- a signal portion that is referred to as
synchronizing  responds with leading edge [err] of synchronizing signal
SYNC, occurring at the horizontal frequency fH  50  signal SYNC that is
included in signal 130 of FIGURE in each period H. Phase detector 202 also
receives  1. As a result of the smoothing operation of lowpass signals MS
and SK that, together, define a timing or  filter 111, the rate of change
r' of slope r In signal 130b transition edge OSC of a periodic signal. Edge
OSC  of FIGURE 2b tends to remain substantially the same is to be
phase-compared in detector 202 with signal  with variations In the slope of
the leading edge SYLE SYNC having a leading edge [err] Phase detector  55
in composite video signal. 202 generatesa phase difference signal PH (from
mi-   Signal 130b is coupled to a first input port of a crocomputer 140) in
accordance with a difference be-  comparator 112 that receives at a second
input port tween the instants when edges OSC and [err] occur,  a slice
level signal SL that may be generated in a con- 3    
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designed slice level detector 113. Slice  117 to couple the pulses of clock
CK to a clock receiv- level signal SL may be, in a simplified arrangement
ing input terminal 116a of a counter 116 that counts a constant signal;
alternatively, it may be a dynami-  the pulses of clock CK.Pulse START is
additionally cally variable signal that varies in accordance with the
coupled through an "OR" gate 118 to a RESET input amplitude of signal 130.
5   terminal 116b of counter 116 for initializing an output As long as
signal 130b of FIGURE 2b is, for ex-  signal COUNT of counter 116 to zero
at the beginning ample, more positive than slice level signal SL, a sync
of each computation cycle of microcomputer 140 that signal [err] of FIGURE
2c, developed at an output ter-  computes the value of a signal PH. Each
computation minal of comparator 112 of FIGURE 1, Is at a first or  cycle
occurs when pulse START occurs. FALSE state. Signal [err] being FALSE
indicates the oc-  10  Signal COUNT provides the state of counter 116
currence of the corresponding portion in signal 130b  and is used to
providevarious time-out information as that is not used for providing
synchronizing informa-  will be described below. Signal COUNT of counter
tion such as, for example, the entire active video line  116, for example,
increments once each time clock portion of a given period H. On the other
hand, when  CK occurs from the Initial value that is zero until sig- signal
130b of FIGURE 2b becomes less positive than   15  nal COUNTreaches an
upper limit of, forexample, 64. slice level signal SL, that occurs after
time [err] of FIG-  Signal COUNT is coupled toan input portof a de- URE 2c,
the state of signal H, Is TRUE, indicating the  coder 141 that generates a
triggering edge 141a occurrence of sync pulse information in signal 130 of
when signal COUNT attains a predetermined value FIGURE 1.
that represents a time-out interval of, for example, Signal [err] of FIGURE
1, having a leading edge   20  two microseconds. Triggering edge 141a is
coupled thatoccurs attime [err] of FIGURE 2c, occurs when sig-  to a
triggering edge receiving input terminal of a flip- nal 130b of FIGURE 1
becomes less positive than   flop 142. Edge 141a causes flip-flop 142 to
store the slice level signal SL. Thus, a value of a difference be-
TRUE/FALSE state of signal [err] at the end of such tween signals 130b and
SL changes polarity at time  time-out interval to form a signal VALID that
is cou- [err] of Figure2b. Signal H, of FIGURE 1 is coupled, for  25  pled
to microcomputer 140. example, to a conventionally built differentiator 121
In the event that signal [err] is FALSE at the end of that generates a
pulse START of FIGURE 2g imme-   the time-out Interval, when edge 141a
occurs, signal diately following time [err]. Pulse START is indicative of
VALID becomes FALSE. This may result from a sync the occurrence of a
corresponding level change in  signal SYNC of signal 130 being narrower
than the signal 130b of FIGURE 1.                     30  minimum
requirement of two microseconds. On the Undelayed signal 130b and signal
130b that is de-  other hand,if signal [err]is TRUE atthe time edge 141a
layed by one period [err] of clock CK are coupled to in-  occurs,
representing a sufficiently acceptable dura- put ports 125c and 125b,
respectively, of a latch 125.  tion of sync signal SYNC, signal VALID
becomes Pulse START that is coupled to a clock receiving ter-  TRUE. Only
when signal VALID is TRUE, will micro- minal 125a of latch 125 stores the
corresponding sig-  35  computer 140 compute the value of phase difference
nals at ports 125c and 125b at time [err] of FIGURE 2b  signal PH, as
described later on. to provide output signals [err] and [err] of FIGURE 1,
re-  When signal COUNT has reached the upperlimit spectively.
that in this example is equal to 64, representing a time Signal
[err]provides the value of signal 130b of  out Interval of approximately 5
microseconds, a de- FIGURE 2b at time [err] when signal 130b is less pos-
40  coder 122 that receives signal COUNT generates a itive than signal SL.
Similarly, signal [err] provides the  signal UPDATE that is coupled through
"OR" gate 118 value of signal 130b of FIGURE 2b atthe immediately  to
terminal 116b of counter 116 for initializing counter preceding edge of
clock [err] at a time [err] when signal  116 to zero again to restart the
computation cycle of 130b is more positive than signal SL
signal PH. At time [err] of FIGURE 2b, that occurs coinciden-  45  Signal
COUNT is also coupled to an input port tally with clock CK, and one period
[err] priorto time [err]  123a of a latch 123 that stores the value of
signal the value of signal 130b that establishes signal [err] of  COUNT,
referred to hereinafter as value y, when an FIGURE 1, is more positive than
slice level signal SL  edge MSa of oscillator signal MS of FIGURE 2e oc- of
FIGURE 2b by an amount, referred to as a". Sim-  curs. Thus, an output
signal COUNT1 at an output ilarly, at time [err] the value of signal 130b,
that estab-  50  port 123b of latch 123 of FIGURE 1 contains the value
lishes signal [err] of FIGURE 1, is less positive than sig-  y of signal
COUNT that occurs when edge MSa of os- nal SLof FIGURE2b byan amount
referred toas "b".    cillator signal OSC of FIGURE 2e occurs. Signal Pulse
START is also coupled to a SET input ter-  COUNT 1 or value y is Indicative
of the time elapsed minal 115a of a RESET-SET (R-S)flip-flop 115, caus-
between the leading edge of pulse START, attime [err] ing an output signal
115b to assume a TRUE state at  55  of FIGURE 2g, and edge MSa of edge OSC
of FIG- an output Q terminal of flip-flop 115, that is coupled  URE 2e that
occurs at time [err]. to an input 117a of an "AND" gate 117. The signal at
Assume that In the embodiment of FIGURE 1 sig- output Q terminal being
TRUE, enables "AND" gate  nal MS changes simultaneously with signal COUNT.
4    
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y respresents signal COUNT1  where X is a fraction of clock period [err]
and Is equal prior to the occurrence of signal MS. It follows that the  to
X =  b length of interval [err] is equal to (y+1) multiplied by  [err].
[err] as shown In FIGURE 2f.                          Embodying an aspect
of the Invention, time [err] of Pulse START of FIGURE 1 is coupled to a
reset   5   FIGURE 2d defines the time, to within a fraction of a input RS
of latch 123 to cause signals COUNT1 and  clock period, when a leading edge
occurs of simulat- COUNT to be initialized to zero at the beginning of  ed,
or computed, sync signal SIM of FIGURE 2d. Sig- each computation cycle of
signal PH.              nal SIM is derived from the synchronizing pulse in
vid- The computation by microcomputer 140 of signal  eo signal 130 of
FIGURE 1. Therefore, computation PH in a given computation cycle begins
when counter  10  of phase difference signal PH of FIGURE 1 may be 116
reaches the upper limit = 84, thereby generating  based on the use of
simulated signal SIM to advanta- signal UPDATE in decoder 122 which is then
read by  geously generate phase difference signal PH to with- the
microcomputer 140. For the purpose of explaining  in a fraction of a clock.
the computation algorithm of signal PH in microcom-  Embodying an
additional aspect of the invention, puter 140, assume that the period [err]
of clock CK is  15  simulated sync signal SIM of FIGURE 2d, having a
normalized and is equal to unity.                leading edge at time [err]
is defined as having a fixed In its first step of the computation cycle,
micro-  rather than a variable width. The fixed width is select- computer
140 tests signal VALID. If signal VALID is  ed to equal an Integer k, such
as, for example, k=65, FALSE, Indicating that the duration of sync signal
multiplied by the length of period [err] of clock CK of SYNC is narrower
than, for example, the minimum re-  20  FIGURE 2a. quired two microseconds,
microcomputer 140 rejects   The value k determines a dynamic range or the
the current signal SYNC and considers the signal as  window period of phase
detector 202 of FIGURE 1. being invalid. Microcomputer 140 then begins
testing  When the time difference between the Input signal again the output
of decoder 122 for detecting signal  SYNC and edge OSC is smaller than
approximately UPDATE in the next computation cycle. If signal VAL-  25  5
microseconds, as determined by the width of signal ID Is TRUE,
microcomputer 140 proceeds to compute  SIM, a change in phase in edge [err]
for example, signal PH in the current computation cycle in a second  will
cause a corresponding proportional change in step which tests signal
COUNT1.                   signal PH. Outside the dynamic range, a change in
A first hypothetical situation exists if the value y  phase will not
produce any corresponding proportion- of signal COUNT1 Is different from
zero. This situa-  30  al change in signal PH. Thus outside the dynamic
tion exists when the phase difference Is within a win-  range signal PH may
retain a constant value. Such dow period of, for example, approximately 5
micro-  characteristic of detector 202 Is useful for obtaining a seconds
that is determined by the uppercount limit 64  fast settling time In PLL 20
when a phase perturba- of counter 116. In this situation, edge MSa of
FIGURE  tion occurs in, for example, signal SYNC. 2e occurs before counter
116 of FIGURE 1 reaches Its  35  To provide fora width of k=65, the
simulated trail- upper limit. As mentioned previously, counter 116 be-  ing
edge of simulated signal SIM of FIGURE 2d is de- gins counting upon the
occurrence of pulse START  fined to occur at a time [err] Time [err] occurs
after the such as at time [err] of FIGURE 2d and ends counting  lapse of an
interval [err] clock periods [err] follow- approximately 5 microseconds
later at a count of 64 clock periods at time [err].                   40
ing that edge of clock CK that is coincident with time Asimulated sync
signal SIM of FIGURE 2d has a  [err]. Time [err] follows time [err] by
[err] clock periods. duration that corresponds with the window period.
During the interval [err] of FIGURE 2d, simulated Signal SIM that
represents a mathematical equivalent  sync signal SIM is defined to be at a
TRUE state. of sync signal 130b of FIGURE 1 is analytically recon-  Edge
OSC of FIGURE 2e, that is to be phase structed by microcomputer 140 from
the samples of  45  compared with signal SIM of FIGURE 2d, includes signal
130b by means of interpolation. Signal SIM of  signals MS and SK of FIGURE
1 as described before. FIGURE 2d has a leading edge where the character-
Transition edge MSa of signal MS, that occurs at, for isticslope rofsignal
130b of FIGURE 2b is computed  example, time [err] occurs coincidentally
with a corre- to be equal to slice signal SL at a zero crossing time
spending edge of periodic clock CK of FIGURE 2a. [err] that occurs between
times T. and [err] Time [err] is  50  Alsoas described before, signal SKof
FIGURE 1, that calculated in microcomputer 140 by, for example,  is
referred to as a skew signal, is a digital word that simple trigonometric
interpolation from the values "a"  represents the value of a fraction f of
period [err] of and "b" of FIGURE 2b derived from signals [err] and [err]
clock CK of FIGURE 2a. Taken together signals MS stored in latch 125 of
FIGURE 1. Other conventional  and SK of FIGURE 1, define periodic timing
edge interpolation techniques may be used instead of the  55   OSC. Edge
OSC is analogous to the output signal of trigonometric one. The result of
the computational In-  a VCO of a conventional PLL. Edge OSC occurs at
terpolation is that crossover time [err] is computed to  time T2 of FIGURE
2e that occurs, for example, at occur before time [err] by an Interval X of
FIGURE 2a,  time [err] Time T2 therefore occurs between    9
EP0295120B1                     10 



transition edge MSa and that of the next clock CK of  PH of FIGURE 1. Phase
difference signal PH is zero FIGURE 2. Edge OSC is thus defined with a
resolu-  when timing edgeOSCof FIGURE 2eoccurs atapre- tion that is better
than period [err] of FIGURE 2a.  determined instant relative to time [err]
that is approx- Embodying a further aspect of the invention, per-  imately
at the center of interval [err]. of FIGURE 2d. iodic timing edge OSC of
FIGURE 2e os phase corn-   5  Embodying an aspectof the invention, phase
dif- pared in detector202 of FIGURE 1 with simulated sig-  ference signal
PH is proportional to the time differ- nal SIM of FIGURE 2d. Because
simulated signal SIM  ence between time T2, corresponding to transition of
FIGURE 2d has a width that is equal to integer mul-  edge OSC of FIGURE 2e
as defined by signals MS tiple k of period [err], the phase computation of
signal  and SK of FIGURE 1, and time [err] of FIGURE 2d, de- PH,
advantageously, remains correct even when both  10  termined by the leading
transition edge of sync signal the duration of horizontal period H and the
width of  SYNC of signal 130 of FIGURE 1. To derive this time sync signal
SYNC of video signal 130 of FIGURE 1  difference, microcomputer 140 of
phase detector202 are not each equal to an integer multiple of period
[err].  uses synchronization information derived from simu- The duration of
the period H mayvarywhen video sig-  lated signal SIM having a leading
transition edge that nal 130 of FIGURE 1 is, for example, generated by a
15  is determined by the leading edge of sync signal video tape recorder.
SYNC of signal 130 of FIGURE 1 and having a width Advantageously, samples
of signal 130b of FIG-  that is equal to an integer multiple of clock
period [err]. URE 2b that are not associated with leading edge  The other
information used is the oscillator timing in- SYLE of FIGURE 1 are excluded
from affecting the  formation derived from skew signal SK, and from sig-
computation of signal PH. Since the Information   20  nal MS having edge
MSa that occurs coincidentally needed to construct simulated sync signal
SIM is ob-  with clock CK. tained from the sampled sync signal 130b only at
This concludes an explanation of the first hypo- times [err] and [err] of
FIGURE 2b, any noise that is as-  thetical situation where oscillator edge
OSC of FIG- sociated with signal 130b at other times, advanta-  URE 2e
occurs inside the window period, or interval geously, does not
significantly affect the accuracy of  25  [err] of FIGURE 2d that is
defined by simulated sig- the computation of phase difference signal PH of
FIG-  nal SIM. Such window period is established by signal URE 1.
SIM. The length of the window period is equal to, for Embodying an aspect
of the invention, phase dif-  example, approximately 5 microseconds, as
descri- ference signal PH is related to the time difference be-  bed
before. tween the leading edge of simulated sync signal SIM   30  In second
and third hypothetical situations, that of FIGURE 2d and transition edge
OSC of FIGURE    are described below, the phase difference is outside 2e,
as defined by signals MS and SK of FIGURE 1.  the window period that is
established by signal SIM. This difference is derived by microcomputer 140
by  In these situations, it may be desirable, to establish computing the
difference between the length of inter-  signal PH at a constant level in
order to obtain a fast val [err] of FIGURES 2d-2g and the length of Inter-
35  response or settling time of PLL 20 of FIGURE 1 val [err].
when phase perturbation occurs. Such constantlevel The length [err] in
FIGURE 2f of interval [err] of  of signal PH has a corresponding polarity
that Is indi- FIGURE 2d is equal to the sum of three terms      cative of a
phase lag, when the second situation ex- ists, or of a phase lead, when the
third situation ex- 40  ists. Accordingly, pulse START is also coupled to a
term  [err] is equal to the length of interval X of FIG-  triggering
terminal of a flip-flop 124 that stores the TRUE/FALSE state of signal MS
of FIGURE 2d at URE 2b, the value y is contained In signal COUNT1  time
[err] to generate the corresponding TRUE/FALSE of FIGURE 1, and fraction f
Is contained in skew word  state of a signal POLARITY that is used for
distin- SK. The length [err] of FIGURE 2f of Interval [err] of  45
guishing between the second and third situations. FIGURE 2d is equal to the
sum of three terms: 1-f, 64-  The state of signal POLARITYof FIGURE 1 at an
out- y-2 and [err]   as shown schematically in FIG-   put terminal of
flip-flop 124 provides microcomputer 140 with the state of signal MS at
time [err] of FIGURE URE 2f. Thus, signal PH of Figure 1 is equal to a dif-
2e. Signal POLARITY is used in the second and third ference [err] that is
equal to [err] .  50  hypothetical situations for determining whether the
phase difference is positive or negative. The first parenthetical term may
Include a fraction of  The second hypothetical situation exists when period
[err]. The second parenthetical term indicates  the phasing between sync
signal SIM and oscillator an Integer multiple of period [err].
edge OSC occurs after time [err] of FIGURE 2e. In this The closer that edge
OSC of FIGURE 2e is to  55  situation, both the value y of signal COUNT1 of
FIG- time [err] the more negative is signal PH of FIGURE  URE 1 is zero and
signal POLARITY, that is tested by 1. On the other hand, the closer that
edge OSC of  microcomputer 140, is FALSE. This occurs, forexam- FIGURE 2e
is to time [err] the more positive Is signal  pie, when edge MSa' of signal
MS and the corre- 6    11                  EP 0 295120 B1
12 



sponding edge OSC of FIGURE 2e occur, after time   2. A phase detector
according to Claim 1 character- [err] as shown by the corresponding dashed
line In FIG-  ized in that said computing means comprises a URE 2e. In the
second hypothetical situation micro-    microcomputer (140). computer 140
of FIGURE 1 establishes signal PH to be at a constant predetermined
positive value that is   5   3. A phase detector according to Claim 1
character- the same irrespective of the particular value of the   Ized In
that said second input signal (OSC) com- phase difference.
prises a first signal part (MS) that is synchronous A third hypothetical
situation exists when the     with said dock signal (CK) and a second
signal phasing between sync signal SIM and oscillator edge    part (SK)
containing a value that is indicative of OSC is such that edge OSC occurs
prior to time [err]   10  a fraction of the period of said clock signal
such of FIGURE 2e. In this situation, both the value y is  that both said
first (MS) and second (SK) parts in zero and signal POLARITY Is TRUE. This
occurs          combination are indicative of said corresponding where edge
MSa" of signal MS of FIGURE 2e occurs      instant when said corresponding
transition edge prior to time [err] as shown by the corresponding dash-
[err] occurs in said second input signal (130) to ed line. In the third
hypothetical situation, signal PH   15  within a fractional period of said
clock signal of FIGURE 1 is established by microcomputer 140 to    (CK). be
at a constant predetermined negative value that is the same irrespective of
the particular value of the  4. A phase detector according to Claim 3
character- phase difference.                                     Ized in
that said second signal part (SK) defines Afterthe computation of signal PH
is accomplish-  20  said corresponding instant relative to an instant ed
microcomputer 140 begins testing for the next oc-  that is defined by said
first signal part (MS). currence of signal UPDATE. When signal UPDATE is
again detected aftersignal SYNC of the following per-  5. A phase detector
according to Claim 3 character- iod H is received, the computation cycle of
signals PH  ized in that said computing means (140) gener- begins again.
25      ates said phase difference signal (PH) in accor- dance with a
fourth instant separated from said third instant by an integer multiple of
the period of Claims                                                said
clock signal (CK). 1. A digital phase detector responsive to first and   30
6. A phase detector according to Claim 5 character- second input signals
for generating a phase dif-   ized in that said computing means (140)
gener- ference signal that is indicative of a phase differ-  ates said
phase difference signal (PH) at a pre- ence therebetween, comprising:
determined value that remains unchanged when a source of a periodic clock
signal;         said corresponding transition edge in said sec- sampling
means (110) responsive to said  35  ond inputsignal (OSC) occurs outside an
interval first input signal (130) and to said clock signal  that is between
said third and fourth instants. (CK) for sampling said first Input signal
(130) to generate a sampled signal (130a) that contains  7. A phase
detector according to Claim 1 character- first and second sampled values of
said first Input  ized in that said first Input signal (130) is repre-
signal, each of said first and second sampled val-  40  sentative of a
synchronizing pulse in a baseband ues being representative of said first
Input signal  video signal. (130) at corresponding first and second
instants that occur synchronously with respect to said   8. A phase
detector according to Claim 1 character- clock signal (CK);characterized by
Ized in that said first input signal (130) is at a tel- computing means
(140) being responsive   45  evision line rate. to said sampled signal
(130a) for computing, by interpolation of said first and second sampled
val-  9. A phase detector according to Claim 7 character- ues, a third
value that is representative of said  ized by a comparator (112) responsive
to a syn- first input signal (130) at a third instant when a  chronizing
pulse slice level signal (SL) and to said transition edge [err] said first
Input signal  so  sampled signal (130a) for generating a third sig- (130)
is estimated to occur, said computing        nal [err] when a difference
therebetween means (140) further being responsive to said       changes
polarity. second input signal for computing a difference between said third
instant and a corresponding  10. A phase detector according to Claim 9
character- instant when a corresponding transition edge In  55  Ized by
means (125) responsive to said third sig- said second input signal (OSC)
occurs to gener-    nal [err] and to said sampled signal (130a) forse- ate
said phase difference signal (PH) in accor-    lecting said first and
second sampled values dance with said difference.
such that each of said first and second instants 7    11
EP 0 295120 B1                  12 sponding edge OSC of FIGURE 2e occur,
after time    2. A phase detector according to Claim I character- 



[err] as shown by the corresponding dashed line in FIG-   ized in that said
computing means comprises a URE 2e. In the second hypothetical situation
micro-    microcomputer (140). computer 140 of FIGURE 1 establishes signal
PH to be at a constant predetermined positive value that is   5   3. A
phase detector according to Claim 1 character- the same irrespective of the
particular value of the   ized in that said second input signal (OSC) com-
phase difference.                                      prises a first
signal part (MS) that is synchronous A third hypothetical situation exists
when the     with said clock signal (CK) and a second signal phasing
between sync signal SIM and oscillatoredge      part (SK) containing a
value that is indicative of OSC is such that edge OSC occurs prior to time
[err]   10  a fraction of the period of said clock signal such of FIGURE
2e. In this situation, both the value y Is  that both said first (MS) and
second (SK) parts in zero and signal POLARITY is TRUE. This occurs
combination are indicative of said corresponding where edge MSa" of signal
MS of FIGURE 2e occurs       instant when said corresponding transition
edge prior to time [err] as shown by the corresponding dash-    (SYLE)
occurs in said second input signal (130) to ed line. In the third
hypothetical situation, signal PH   15  within a fractional period of said
clock signal of FIGURE 1 is established by microcomputer 140 to     (CK).
be at a constant predetermined negative value that Is the same irrespective
of the particular value of the  4. A phase detector according to Claim 3
character- phase difference.                                     ized in
that said second signal part (SK) defines After the computation of signal
PH is accomplish-  20  said corresponding instant relative to an instant
ed, microcomputer 140 begins testing for the next oc-  that is defined by
said first signal part (MS). currence of signal UPDATE. When signal UPDATE
is again detected after signal SYNC of the following per-  5. A phase
detector according to Claim 3 character- lod H is received, the computation
cycle of signals PH  ized in that said computing means (140) gener- begins
again.                                 25       ates said phase difference
signal (PH) in accor- dance with a fourth instant separated from said third
instant by an integer multiple of the period of Claims
said dock signal (CK). 1. A digital phase detector responsive to first and
30   6. A phase detector according to Claim 5 character- second input
signals for generating a phase dif-   ized in that said computing means
(140) gener- ference signal that Is indicative of a phase differ-  ates
said phase difference signal (PH) at a pre- ence therebetween, comprising:
determined value that remains unchanged when a source of a periodic clock
signal;           said corresponding transition edge in said sec- sampling
means (110) responsive to said  35   ond inputsignal (OSC) occurs outside
an Interval first input signal (130) and to said clock signal  that is
between said third and fourth instants. (CK) for sampling said first input
signal (130) to generate a sampled signal (130a) that contains  7. A phase
detector according to Claim 1 character- first and second sampled values of
said first input  ized in that said first inputsignal (130) Is repre-
signal, each of said first and second sampled val-  40  sentative of a
synchronizing pulse in a baseband ues being representative of said first
input signal  video signal. (130) at corresponding first and second
instants that occur synchronously with respect to said   8. A phase
detector according to Claim 1 character- clock signal (CK); characterized
by                ized in that said first input signal (130) is at a tel-
computing means (140) being responsive   45   evision line rate. to said
sampled signal (130a) for computing, by interpolation of said first and
second sampled val-  9. A phase detector according to Claim 7 character-
ues, a third value that is representative of said  ized by a comparator
(112) responsive to a syn- first input signal (130) at a third instant when
a  chronizing pulse slice level signal (SL) and to said transition edge
(SYLE) in said first input signal  50  sampled signal (1 30a) for
generating a third sig- (130) is estimated to occur, said computing
nal (Hs) when a difference therebetween means (140) further being
responsive to said       changes polarity. second input signal for
computing a difference between said third instant and a corresponding  10.
A phase detector according to Claim 9 character- instant when a
corresponding transition edge in  55  ized by means (125) responsive to
said third sig- said second input signal (OSC) occurs to gener-    nal
[err] and to said sampled signal (130a) for se- ate said phase difference
signal (PH) in accor-    lecting said first and second sampled values dance
with said difference.                        such that each of said first
and second instants 7    13                   EP 0 295 120 B1
14 is determined relative to an instant when said    15. A phase detector
according to Claim 14 charac- third signal (Hs) is generated.
terized in that said second means (140) detects 



a change in said sampled signal that is indicative 11. A phase detector
according to Claim 10 charac-       of the occurrence of said first
transition edge and terized in that said computing means (140) is re-   5
selects from said plurality of sample portions a sponsive to said third
signal (Hs) for estimating     second sample portion that corresponds to a
por- said transition edge in said first inputsignal (130)  tion of said
first input signal that occurs prior to to occur at said third instant that
occurs prior to   said first instant for generating said phase differ- the
generation of third signal [err] by an interval    ence (PH) in accordance
with said first and sec- that Is related to said first value divided by a
sum    10  ond sample portions. of said first and second values. 16. A
phase detector according to Claim 15 charac- 12. A phase detector according
to Claim 10 charac-       terized in that said second means (140) gener-
terized in that said computing means (140) is re-     ates in accordance
with said first and second sponsive to said third signal [err] for
estimating   15  sample portions, using interpolation, a first value said
transition edge in said first input signal (130)  that Is representative of
said first instant such that to occur at said third instant that is
intermediate   said first instant occurs intermediate an instant said first
and second Instants.                       that corresponds with said first
sample portion and an instant that corresponds with said second 13. A phase
detector according to Claim 1, for use in  20  sample portion. a television
apparatus, characterized in that said first input signal is a baseband
videosignal (130),  17. A phase detector according to Claim 16 charac- and
said transition edge in said first input signal   terized In that the
length of an Interval between comprises the leading edge of a synchronizing
said instants that correspond with said first and pulse.
25       second sample portions is equal to the period of said clock signal
(CK). 14 Adigital phase detector responsive to a first input signal (130)
having a pulse that includes first and  18. A phase detector according to
Claim 16 charac- second transition edges that change in opposite
terized in that said second means (140) gener- manner such that both said
first and second tran-   30  ates in accordance with said first value a
second sition edges define said pulse, and responsive to     value that is
indicative of a time elapsed between a second input signal (OSC) for
generating a          said first instant and an instant that corresponds
phase difference signal (PH) that is indicative of    with a transition
edge in said second input signal a phase difference between said first
(130) and       (OSC). second (OSC) input signals, comprising:      35 a
source of a periodic clock signal (CK);    19. A phase detector according
to Claim 14 charac- sampling means (110) responsive to said         terized
in that said second input signal (OSC) in- first input signal (130) and to
said clock signal     cludes a first signal portion (MS) that represents
(CK) for generating a sampled signal (130a) that     a transition edge in
said second Input signal with contains a plurality of sample portions that
are   40  a resolution that is in accordance with the period representative
of corresponding levels in said        of said clock signal and a second
signal portion first input signal (130); characterized by            (SK)
that represents a skew of said transition second means (140) responsive to
said           edge relative to said first signal portion (MS) of sampled
signal (130a) for selecting, from said        said second input signal
(OSC) with a resolution plurality of sample portions, a first sample
portion   45  of a fraction of the period of said clock signal that is
indicative of a first instant when said first  (CK). transition edge occurs
such that in selecting said first sample portioni said second means (140)
ex-  20. A phase detector according to Claim 14 charac- cludes each sample
portion of said plurality of       terized in that said phase difference
signal (PH) sample portions that corresponds to any portion   50  is
capable of providing phase information that is of said pulse that is not
associated with said first  required for controlling a horizontal
phase-lock transition edge, said second means (140) being       loop
circuit (20) of a television apparatus. responsive to said second input
signal (OSC) for generating said phase difference (PH) in accor- dance with
said second inputsignal (OSC) and in  55   Patentansprlche accordance with
said first sample portion to the exclusion of the remaining ones of said
plurality  1. Digital-Phasendetektor, der auf erste und zweite of sample
portions.                                   Eingangssignale zum Erzeugen
sines Phasen- 8    15                  EP 0 295 120 B1                16
Differenzsignals anspricht, das fOr eine Phasen-  niert, der von dem ersten
Signalteil (MS) definlert differenz zwischen ihnen kennzeichnend let, ent-
wird. 



haltend: - sine Quelle sines periodischen Taktsignals;  5. Phasendetektor
nach Anspruch 3, - ein Abtastmittel (110), dis auf des eras    5   dadurch
gekonnzelchnet, (4)          Eingangssagnal (130) und das Taktsignal
dalt das Berechnungsmittel (140) das Phasen- (CIK anspricht, zum Abtasten
des ersten       differenz-Signal (PH) in Obereinstimmung mit si-
Eingangasagnals (130), um sin abgetaste-      nem vierten Zeitpunkt
erzeugt, der von dam drit- tee Signal (130a) zu erzeugen, das erste     ten
Zeltpunkt um sin ganzzahliges Vielfaches der und zweite Abtastwerte des
ersatn Ein-  1o    Periods des Taktsignals (CK) beabstandet bzw.
gangasignals enthilt, wobei jede dir eresten  getrennt let. und zweiten
Abtastwerte reprasentativ fOr das erste Eingangesignal (130) zu korre-  6.
Phasndetsktor nach Anspruch 5, spondierenden erstsn und zweitsn Zeit-
dadurch geklnnzelchnet, punktbn bt, die synchron bezriglich des  i5   dia
des Berechnungsmittel (140) dis Phasen- Taktsignals (CK) auftreten;
differenz-Signal (PH) mit einem vorbestimmten gekennzelchnot durch
Wert erzeugt, der unverindert bleibt, wenn die - ein Berechnungsmittel
(140), dis auf dis   korrespondiersnde Obergangeflanke in dem Abtastsignal
(130a) anspricht, zum Berechnen      zweitsn Elngangssignal (OSC)
aullerhalb eines eines dritten Wertes durch Interpolation aus don   20
Intervalls auftritt, dis zwischen dsm dritten und ersten und zwelten
Abtastwerten, der reprasen-    vierten Zeitpunkt liegt. tativ fOrdas orste
Eingangsslgnal (130) zu sinem dritten Zeltpunkt ist, zu dem geschatzt wird,
dag  7. Phasendetsktor nach Anspruch 1, eine Obergangeflanke (SYLE) In dem
ersten Ein-    dadurch gskennzelchnet, gangslgnal (130) auftritt, wobei dis
Berech-  25  dal~daasers Eingangssignal (130) reprasentativ nungsmittel
(140) weiter auf dis zweite Emn-      fOr emnen Synchron-lmpuls In sinem
Basisband- gangssignal anspricht zum Berechnen einer Dif-    Vldeosignal
let. ferenz zwischen dim dritten Zeitpunkt und einem korrespondierenden
Zeitpunkt, zu dim sine kor-  8. Phasndetsktor nach Anspruch 1,
respondierende Obergangeflanke In dim zweitsn   3o  dadurch gekonnzalchnet,
Eingangesignal (OSC) auftritt, um dis Phasen-     dai dis ertsb
Eingangssignal (130) mit siner differenz-Signal (PH) In Obereinstimmung mit
Fernseh-Zellenrate vorliegt. der Differenz zu erzeugen. 9. Phasendtesktor
nach Anspruch 7, gekennzelch- 2. Phasendetsktor nach Anspruch 1,
35      net durch elnen Komparator (112), der auf ein dadurch
gekennzelchnet,                           Synchronpuls-Trennpegel-Signal
(SL) und auf dag dis Berechnungsmittel elnen Mikrocompu-       dis
Abtastsignal (130a) zum Erzeugen eines tsr (140) enthalt.
drittsn Signals (Hs) anspricht, wenn sine dazwi- schenliegende Differenz
ihre Polaritat andert. 3. Phasendstektor nach Anspruch 1,            40
dadurch gekennzelchnet,                        10. Phasendetektor nach
Anspruch 9, gokennzolch- daB das zweite Eingangssignal (OSC) einen er-
net dumch sin Mittel (125), dis auf das dritte Si- stan Signaltell (MS),
der mit dsm Taktslgnal (CK)  gnal (Hs) und auf dis abgetaestete Signal
(130a) synchron ist und elnen zweisten Signalteil (SK)   zum Wahlen des
ersten und zweitsn Abtastwer- enthilt, der einen Wert belnhaltst,
derkennzeich-  45  tes soanspricht, daijederdeiraten undzweiten nend far
einen Bruch bzw. Bruchtebl der Periods   Zeitpunkte relativ zu einem
Zeitpunkt bestimmt des Taktslgnals so lst, dail beide, der erste (MS)  iat,
zu dim das drittb Signal (Hs) erzeugt wird. und der zweite (SK) Teil In
Kombination - bis auf eine Bruchteils-Periode des Taktlsignals (CK) -  11.
Phasendetektor nach Anspruch 10, kennzeichnend fOr den korrespondierenden
Zeit-  so  dadurch gekennzelchnet, punkt sind, wenn die korrespondierende
Ober-      daB das Berichnungsmittel (140) auf das dritte gangeflanke
(SYLE) In dem zwelten Elngangssl-      Signal (Hs) anspricht zum Schatzen
dos Auftre- gnal (130) auftritt.                              tens der
Obergangeflanke In dem ersten Signal (130) zu dim drittbn Zeltpunkt der -
um ein Inter- 4. Phasendstektor nach Anspruch 3,            55      vall,
dis auf den ersten Wert geteilt durch eine dadurch gekennzulchnot,
Summe der ersten und zweiten Werts Bezug hat dal der zwite Signalteil (SK)
den korrespondie-   - vorder Erzeugung des dritten Signals (He) auf- renden
Zeitpunkt relativ zu elnem Zeitpunkt defl-  tritt. 9    17
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MS* 12. Phasendetektor nach Anspruch 10,               15. Phasendetektor
nach Anspruch 14, 



dadurch gekennzelchnet,                           dadurch gelkennzelchnet,
dag das Berechnungsmitel (140) auf das dritte     daildaszweite Mittel
(140) eineAnderung in dem Signal (Hs) anspricht zum Schatzen des Auftre-
abgetasteten Signal erfaWt, die kennzeichnend tens der Obergangaflanke in
dem ersten Ein-   c   fur des Auftreten der ersten Obergangsflanke let
gangasignal (130) zu dem dritten Zeitpunkt, der   und aus der Mehrzahi
derAbtastteile einen zwei- zwischen dem ersten und zwelten Zeitpunkt liegt.
ten Abtastteil auswghlt, der mit elnem Tell des er- sten Eingangssignals
korrespondiert, der vor 13. Phasendetektor nach Anspruch I zur Verwen-
dem ersten Zeitpunkt liegt, zur Erzeugung der dung in einer
Fsrnseheindchtung, dadurch go-  lo  Phasendifferenz (PH) in Obereinstimmung
mit kennzelchnot,                                     dem ersten und
zweiten Abtasttil (sample porti- daB das erste Eingangssignal ein
Basleband-Vi-    on). deosignal (130) ist und die Obergangsflanke in dem
erstn Eingangssignal die Vorderflanks ei-  16. Phasendetektor nach Anspruch
15, nes Synchron-Impulses beinhaltet.         15      dadurch
gokennzelchnet, dag des zweite Mittel (140) in Obereinstimmung 14
Digital-Phasendetsktor, der auf ein erstes Ein-    mit dem ersten und
zweiten Abtastteil unter Ver- gangssignal (130) und ein zweltes Eingangssi-
wendung von Interpolation einen - fOr den ersten gnal (OSC) anspricht,
wobei ersteres olnen Im-    Zeltpunkt reprasentativen - ersten Wert
erzeugt, puls mit erser und zwelter Obergangsflanke um-  20  SO dai der
erste Zeitpunkt zwischen einem Zeit- falt, die entgogogengesetzt gerichtet
sind, so     punkt, der mit dem ersten Abtastteil korrespon- dalB belde,
die erste und zweite Obergangsflan-   diert, und einem Zeitpunkt, der mit
dem zweiten ke, den Impuls definieren, zum Erzeugen eines     Abtasteil
korrespondiert, auftritt. Phasendifferenz-Signals (PH), das far sine Pha-
sendifferenz zwischen dem ersten (130) und   25  17. Phasendetektor nach
Anspruch 16, zweiten (OSC) Eingangssignal kennzelchnend        dadurch
gekennzolchnet, Ist, enthaltend:                                  daB die
iAnge eines Intervalls zwischen den Zeit- - sine Quelle sines perlodischen
Taktsignals    punkten, die mit den ersten und zweiten Abtast- (CK);
teilen korrespondieren, gleich der Perlode des - sin Abtastmittel (110),
des auf das erste  30  Taktsignals (CK) ist. Eingangesignal (130) und des
Taktsignal (CK) anspricht, zum Erzeugen eines abge-  1& Phasendetektor nach
Anspruch 18, tasteten Signals (130a), das mehrere Ab-      dadurch
gokennzelchnet, tastteile beinhaltet, die reprasentativ fOr   dal das
zweibt Mittel (140) in Obereinstimmung korrespondierende Pegel in dem
ersten   35    mit dem ersten Wert einen zweiten Wert erzeugt,
Eingangssignal (130) sind; gekennzelch-
derkennzeichnendfiireineverstricheneZeitzwi- net durch
schen dem ersten Zeitpunkt und einem Zeitpunkt - ein zweibts Mittel (140),
das auf das abge-  ist, der mit einer Obergangeflanke In dem zweitsn
tasbbte Signal (130a) anspricht, zum Wah-     Eingangssignal (OSC)
korrespondlert Ien sines ersten Abtastteils aus den mehre-  40 ren
Abtasttbilen, der kennzelchnend fOr el-  19. Phasendetektor nach Anspruch
14, nen ersten Zeitpunkt at, zu dem di erate      dadurch gokennzeichnot,
Obergangsflanke auftritt, so dal& durch       daB des zweite Elngangssignal
(OSC) einen er- Wahlen des ersten Abtastteils des zweibt      sten
Signalteil (MS), dereine Obergangsflanke in Mittel (140) jeden Abtastteil
der mehreren   45  dem zweltsn Eingangssignal mit einerAufl8sung
Abtastteile, der mit jedem  (anderen)         reprasentiert, die in
Obereinstimmung mitder Pe- TeiUAbschnitt des Impulses konrespon-
riode des Taktsignals ist, und oinen zweiten Si- diert, der nicht der
ersten Obergangaflanke   gnaltbil (SK) beinhaltet, der eine Verschiebung
zugeordnet !et, ausschlieit, wobei des        der Obergangeflanke relativ
zu dem ersten Si- zweite Abtastmittel (140) auf das zweite  50  gnaltbil
(MS) des zweiten Eingangssignals Eingangssignal (OSC) anspricht zum Er-
(OSC) mit einer Auflosung sines Brucbteils der zeugen der Phasendifferenz
(PH) In Ober-      Periode des Taktsignals (CK) reprasentiert. einstimmung
mit dem zweiten Eingangssi- gnal (OSC) und in Obereinstimmung mit     20.
Phasendetbktor nach Anspruch 14, dem erstn Abtastteil, wobel die verblel-
5C  dadurch gekennzeichnot, benden Tells der mehreren Abtastteile aus-
dal des Phasendifferenz-Signal (PH) in der La- geschlossen werden.
ge let, Phaseninformation zur Verfiigung zu stol- len, die zum Steuern
einer Horkzontal-PLL-Schal- 10    19                  EP 0 295 120B1
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tung (20) sines Fernsehgerates benotigt wird.      periode fractionnaire
dudit signal d'horloge (CK). 4. Ditecteur de phase selon la revendication
3, ca- Revendlcatlons                                        racteris6 en
co quo ladite seconds partle de si- 5      gnal (SK) d6finit ledit Instant
correspondant rela- 1. Detecteur de phase numerique sensible A des
tivoment A un instant qui eat d6fini par ladite pre- premier et second
signaux d'entr6e pour genorer    minre partle du signal (MS). un signal do
difference de phase qui est indica- tour d'une difference de phase entre
eux ,      5. Detecteurde phase solon la revendication 3, ca- comprenant:
10      ractiriso en ce quo ledit moyen de calcul (140) une source d'un
signal d'horloge periodi-    genere ledit signal de difference do phase
(PH) quo;                                               en conformiti avec
un quatrieme instant separe un moyon d'hchantillonnage (110) sensi-
dudit troisibme instant d'un multiple ontier de pe- blo audit premier
signal d'entree (130) et audit si-  riode dudit signal d'horloge (CK). gnal
d'horloge (CK) pour echantillonner ledit pre-  15 mler signal d'ontree
(130) pour gonerer un signal  6. D~tecteurde phase solon la revendication
5, ca- echantlllonne (130a) qul contient des promiere et  racterise en ce
quo ledit moyen de calcul ( 140) seconds valeurs 6chantillonnies dudit
premier      gonbre ledit signal do difference do phase (PH) signal
d'entree, chacune deoditos premiero et s-   au niveau d'une valeur
prod~terminee qui rests conde valeurs echantillonnees etant representa-  20
inchangee lorsque ledit bord de transition corres- tives dudit premier
signal d'entree (130) au ni-   pondant dudit second signal d'entree (OSC)
so veau des premier et second instants correspon-     produit A l'extArieur
d'un intorvalle qui eat situe dants qui so produlsont de fagon synchrone
par     entre leadits troisieme et quatrieme instants. rapport audit signal
d'horloge (CK) ; caracterise par                                        25
7. D~tocteurdo phase solon la revendication I , ca- un moyen de calcul
(140) sensible audit si-  racterise en ce quo ledit premier signal d'entr~e
gnal echantillonne (130a) pourcalculer, parinter-  (130) est representatif
d'une impulsion de syn- polation desditos premiere et seconde valours
chronisation d'un signal vidoo on bando de base. echantillonnees une
troisieme valeur qul est re- presentative du type du premier signal
d'entroe  30  8. D1tecteur de phase solon la revendication 1, ca- (130) au
niveau d'un troisiemo instant lorsqu'un   racteriso en ce que ledit premier
signal d'entrne bord de transition (SYLE) dudit premier signal     (130)
eat A une frequence de ligne de television. d'entree (130) est estime as
produire, ledit moyen de calcul (140) etant ,de plus, sonsible au-  9.
Dotecteur de phase solon la revendication 7, ca- dit second signal d'entree
pour calculer une dif-  35  racterise par un comparatbur (112) sensible A
un ference entre ledit troisibme Instant et un Instant  signal de seull de
comparalson d'impulsion de correspondant A co qu'un bord de transition
synchronisation (SL) et auditsignal 6chantillonnA correspondant dudit
second signal d'entree         (130a) pour generer un trolsibme signal (HS)
(OSC) se produise pour genorer ledit signal de     lorsqu'une difference
entre ces signaux change diff6rencoe de phase (PH) en conformito avec la-
4o  de polarite. dite difference. 10. Ditecteur de phase selon la
revendication 9, ca- 2. D3tecteur de phase solon la revendication 1, ca-
racteriso par un moyen (125) sensible audit trol- ractdriso en co que ledit
moyen de calcul          sibme signal (Hs) et audit signal ochantillonne
comprend un microcalculatbur (140).        45      (130a) pour solectionner
lesdites premiAre et se- conde vaelurs echantillonnees de toil. sorte quo
3. D1tecteur de phase solon la revendicatlon 1, ca-   chacun deadits
premier et second instants est ractoriso on co quo ledit second signal
d'entree   d~termine relativement A un instant auquel ledit (OSC) comprend
une premibre partie de signal       troisilmo signal (Hs) est prodult. (MS)
qui eat synchrone audit signal d'horloge   50 (CK) et une seconde partle de
signal (SK) conto-  11. Dteocteurde phase selon la revendication 10, ca-
nant une valeur qul est Indicatrice d'une fraction  racterise en ce quo
ledit moyen de calcul (140) de la periode dudit signal d'horloge do telle
sorts  est sensible audit troisiAme signal (Hs) pour esti- quo lea deux
dites premibre (MS) etsocondo (SK)    mor quo se produit ledit bord de
transition dudit parties en combinalson sont Indicatrices dudit  55
premiersignal d'entr6e (130) au niveau dudittro- instant correspondant
lorsque ledit bord de tran-  slAme instant qui arrive avant la production
du sition corrospondant (SYLE) so produit dans ledit  troisibme signal (H8)
solon un intervale qui eat second signal d'entree (130) A l'interieur d'une
rellia laditepremilrevaleurdMs6eoparunesom- 11    21                  EP 0
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me desdites premiere et seconds valeurs.         15. D1tecteurde phase
solon la revendication 14, ca- racteris6 en ce que ledit second moyen (140)
d6- 12. D1tecteurde phase selon la revendication 10, ca-    tecte une
variation dudit signal echantillonn6 qul racterise en ce que ledit moyen de
calcul (140)     est indicatrice de l'occurence dudit premier bord eat
sensible audit troisieme signal (He) pour esti-   5  de transition et
selectionne A partir de ladite plu- mer que se produit ledit bord de
transition dudit   WUite des parties d'6chantillon une seconde par-
premiersignal d'entr6e (130) au niveau dudittrot-   tie d'6chantillon qui
correspond A une partiedudit sieme Instant qui eat situe entre lesdits
premiers  premier signal d'entree qul se produit avant ledit et seconds
instants.                                premier instant pour g6n6rer
ladite difference de 10      phase (PH) en conformit6 avec lesdites
premiere 13. D6tecteurde phase selon Ia revendication 1, pour    et seconde
parties d'echantillon. utilbation dana un appareil de tel6vision, carao-
t6ris6 en ce quo ledit premier signal d'entree est  16. D6tecteurde phase
selon la revendication 15, ca- un signal vid6o en bande de base (130), et
ledit    racteris6 en ce que ledit second moyen (140) g6- bord de
transition dudit premier signal d'entree   15  nere en conformite avec
lesdites premiere et se- comprend le bord avant d'une impulsion de syn-
conde parties d'echantillon, en utilisantune inter- chronisation.
poiation, une premiere vaelur qui eat representa- tive dudit premier
Instant de tile sorts que ledit 14. D6tecteur de phase num6rique sensible A
un pre-     premier instant se produlse entre un instant qui miersignal
d'entr6e (130) comportantune impul-  20  correspond A ladite premiere
partie d'chantillon sion qui comprend des premier et second bords       et
un Instant qui correspond A ladite seconds par- de transition qui varient
de fagon opposee de tile  tie d'echantillon. sorts que lea deux dits
premier et second bords de transition d6finissent ladite impulsion , et
sont  17. D1tecteurde phase selon la revendication 18, ca- sensibles A un
second signal d'entree (OSC)   25    racteris6 en ce que la longueurd'un
intervalle en- pour g6n6rer un signal de diff6rence de phase       tre
lesdits instants qui correspondent auxdites (PH) qui est indicateurd'une
difference de phase    premiere et seconde parties d'6chantillon eat entre
lesdits premier (130) et second (OSC) si-     egale A la p6riode dudit
signal d'horlogs (CK). gnaux d'entr6e, comprenant: une source d'un signal
d'horloge periodi-  3o   18. Detecteurde phase salon la revendication 16,
ca- quo (CK);                                           racteris6 en ce que
ledit second moyen (140) ge- un moyen d'6chantliionnage (110) sensi-
nere, en conformit6 avec la premlire valeur, une ble audit premier signal
d'entrne (130) et audit si-  seconde valeur qui eat indicatrice d'un temps
gnal d'horloge (CK) pour g6n6rer un signal          6coule entre ledit
premier instant etun instant qui echantillonn6 (130a) qul contient une
pluralit6 de   35  correspond A un bord de transition dudit second parties
d'echantillon qul eat representative des    signal d'entree (OSC). niveaux
correspondants dudit premier signal d'entree (130) ; caracteris6 par
19. Ditecteurde phase selon la revendication 14, ca- un second moyen (140)
sensible audit si-      racterise en ce que ledit second signal d'entrde
gnal 6chantillonn6 (130a) pour sblectionner A   40  (OSC) comprend une
premiere partie de signal partirde ladits pluralit6 des parties
d'chantillon,  (MS) qui representb un bord de transition dudit une premiere
partie d'6chantillon qui eat indica-   second signal d'entree ayant une
resolutlon qui trice d'un premier instant auquel ledit premier     eat en
conformite avec la periode dudit signal bord de transition se produitde
toile sorts quo, en  d'horloge et une seconds partie de signal (SK)
selectionnant ladite premiere partbe d'ichantil-  45  qui represente un
d6calage dudit bord de transi- Ion, ledit second moyen (140) exclut chaque
par-    tion relativement A ladite premiere partie de si- tie d'6chantillon
de ladite pluralit6 des parties   gnal (MS) dudit second signal d'entree
(OSC) d'ichantillon qui correspond a une partie quel-     ayant une
resolution d'une fraction de periode conque de ladite impulsion qul n'est
pas associee   dudit signal d'horloge (CK). audit premier bord de
transition, ledit second   5o moyen (140) 6tant sensible audit second
signal   20. D6tecteurde phase selon la revendicatlon 14, ca- d'entr6e
(OSC) pour gen6rer ledit signal de dif-    ract6ris6 en ce que ledit signal
de difference de ference de phase (PH) en conformit6 avec ledit       phase
(PH) eat capable de fournir une informa- second signal d'entree (OSC) et en
conformit6       tion de phase qui eat requise pourcommanderun avec ladite
premiere partie d'6chantillon A l'ex-  55  circuit horizontal de boucle A
verrouillage de pha- ciusion des parties restantes de ladite pluralite   se
(20) d'un apparell de t6levision. des parties d'echantillon. 12    


