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Efforts to improve the picture quality of television
15 receivers have included the development of progressively
scanned or noninterlaced display systems in which a full frame
of 525 lines is displayed during the time allotted for one 262.5
line field in the video signal. This requires that the horizontal
lines be scanned at a display frequency equal to twice the
20 video signal frequency, or 2fH, while operating in sync with the
video signal. It is necessary for such a television receiver to
generate a horizontal triggering signal at a diéplay frequency
that is twice the horizontal frequency of the video signal,
effectively inserting horizontal triggering pulses precisely
25 Dbetween the pulses obtained from the input sync signal.
Sirnilarly, one-might display a 1fH video Sig‘nal at some. other _
multiple of the video signal frequency. For example, a 1fH or -
2fH video signal could be displayed at a 4fH display scanning
frequency, or another multiple could be used.
30 -~ A circuit for generating a display frequency signal
advantageously involves a multiplying phase locked loop that
tracks the synchronizing component of the received input
signal. In a multiplying phase locked loop, for example, to
develop horizontal triggering signals locked to a received video
35 signal, a voltage controlled oscillator is typically operated at a
frequency that is some multiple of the input signal. The output
of the voltage controlled oscillator is counted "down by that
multiple, namely to 1fH, for example, using one or more



frequéncy, or another multiple coul-d be used. 3 0 A circuit
for generating a display frequency signal advantageously invol ves .a

nul tipl yi ng phase | ocked | oop that tracks the synchronizing conponent of
the received input signal. In a nultiplying phase | ocked | oop, for exanple,
to devel op horizontal triggering signals locked to a received video 3 5
signal, a voltage controlled oscillator2is typically operated at a
frequency that is some nultiple of the input signal. The output of the
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Assuming the input video signal is stable, the
phase comparator generates a tuning voltage when the loop- is
locked, where the average or direct current component of the
tuning voltage is stable. The tuning voltage, however, may
15 vary periodically at the rate of the sSynchronizing signal, e.g. in
a ramp or sawtooth manner, depending upon the circuit used to
filter the tuning voltage. The sawtooth modulates the oscillator
output frequency. within the period of the synchronizing input
signal, even though the counted down 1fH signal is held
20 correctly in phase with the video synchronizing signal. A
triggering signal can be generated from such a circuit at a
multiple of the 1fH signal by tapping at a point in the
frequency divider chain that produces an output at a frequency
higher than the 1fH feedback signal that is the basis of phase
25 locking control. Undesirably, pulses at such higher frequency
will not occur symmetrically between pulses at the controlled
IfH frequency because of the sawtooth modulation of the - T
oscillator frequency introduced by the AC component of the
tuning voltage.

30 The effect of such periodic variations in the

' oscillator frequency may be appreciated in connection with an
example wherein the voltage controlled oscillator operates at
32fH. The oscillator output is frequency divided by 32 to
produce a 1fH feedback signal to the phase comparator. The

35 oscillator frequency is divided by 16 to provide a 2fH signal for
controlling deflection circuitry used for noninterlaced
horizontal scanning. When the 32fH output' frequency varies
during a 1fH cycle due to tuning voltage modulation, alternate



15 vary periodically at the rate of the synchronizing signal, e.g. in a
rapp or sawt oot h manner, depending upon the circuit used to filter the
tuning voltage. The sawtooth nodul ates the oscillator output frequency
wi thin the period of the synchronizing input signal, even though the
counted down |IfH signal is held 20 correctly in phase with the video
synchroni zing signal. A triggering signgl -can be generated from such a
circuit at a nultiple of the |fH signal by tapping at a point in the
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' plurality of phase locked loops may be cascaded, where a first
phase locked loop generates a 2fH triggering signal from the
synchronizing input signal and a second phase locked loop
associated with the deflection circuit synchronizes scanning to
15 the generated 2fH triggering signal. However, there are
conflicting requirements on the two phase locked loops, and
sufficient attenvation of the 1fH component may not be
achievable without sacrificing some other system parameter.
: FIGURE 1 is a block diagram schematic showing
20 the elements of the inventive synchronizing circuit as applied
to a television receiver.

FIGURES 2(a) and 2(b) are timing diagrams
comparing the video synchronization and horizontal scanning
triggering signals in a noninterlaced display television receiver.

25 FIGURES 3(a) through 3(h) are timing diagrams
comparing the horizontal -synchronizing signal, tuning voltégé,
oscillator output and triggering .signals developed by the circuit - -
of FIGURE 1. :

' FIGURE 4 is a display diagram showing a raster

30 splitting effect. .

FIGURES 5(a) and 5(b) are frequency spectra,
respectively, illustrative of the signals as shown in FIGURE 3(d),
and as corrected according to an inventive feature.

FIGURE 6 is a detailed circuit diagram showing an

35 exemplary circuit for offsetting the phase of a 2fH triggering
signal relative to the video synchronizing signal.

FIGURE 7 is a logic table showing the output of the
circuit according to FIGURE 6.



horizontal lines at 2fH will be of unequal length. A tearing effect is
produced in the display because alternate lines are of different |engths
and are not vertically aligned. Resonance effects of the deflection
circuitry tend to enhance this tearing 5 effect, which is highly
undesirable in a noninterl aced di spl ay. 4The phase conparat or output is
typically coupled to the oscillator through a low pass filter that can
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signal s devel oped by the CFf(?ﬁRESOfl?.@)qﬂRguéh 12(f) are timing diagrams
comparing the horizontal synchronizing signal, tuning voltage,

15 oscillator output and triggering signals developed by the
circuits of FIGURES 9 and 10.

In a synchronizing circuit, an oscillator provides an
output signal at a frequency that is a higher integral multiple
than that of a synchronizing input signal. A control circuit,

20 responsive to the input signal and a feedback signal
representative of the output signal, generates a control signal
that is indicative of a difference in phase or frequency between
the input and output signals. The oscillator is responsive to the

- control signal for synchronized tracking of the output signal to

25 the input signal. The control signal exhibits a periodic variation
which tends to result in a deviation of the oscillator output -
signal from its synchronized tracking condition in accordance -
with the perlodlc variation. The phase of the output signal is
offset relative to a corresponding phase of the periodic

30 variation of the control signal for counteracting this deviation.

FIGURE 1 illustrates a synchronizing circuit 22,
especially for a television receiver, according to an exemplary
inventive embodiment. Synchronizing circuit 22 includes a
-first phase locked loop 24 that is responsive to a synchronizing

35 input signal 26 at a sync frequency, and a second phase locked
loop 54 that is responsive to an output 167 from first phase
locked loop 24. Synchronizing input signal 26 may be the
horizontal scanning component or sync of a standard video



FIGURE 4 is a display diagramshowing a raster 30 splitting effect.

FI QURES 5(a) and 5(b) are frequency spectra, respectively, illustrative of
the signals as shown in FIGURE 3(d), and as corrected according to an

i nventive feature. FIGURE 6 is a detailed circuit diagram show ng an 35
exenplary circuit for offsetting the phase of a 2fH triggering signal
relative to the video synchronizing signal = FI GURE 7 is a logic table

showi ng the output of the circuit according to Fl GURE 6. -4- FIGURE 8 is
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horizontal synciieOBuddut YofS b8&ifator! 98! Bler Q! iR980n period, to provide a
triggering signal at a different multiple of the sync frequency,
10 such as 2fH in the example shown. Other specific multiples of
the sync frequency may be used for scanning or other purposes
in the television receiver.
Two frequency dividers 42, 44 are provided in the
embodlment illustrated. A phase selectable divider 42 has a
15 loadable counter 74 dividing by 16 to develop a 2fH signal
from the 32fH output of oscillator 34. The other divider 44
divides by 32 by means of a counter 72, to provide a 1fH signal
48 that is fed back for phase comparison with input signal 26
in phase locked loop 24. Output signal 32 at 2fH is coupled to
20 deflection circuit 52 of the television receiver, for example,
providing a triggering or reference signal for second phase
locked loop 54, associated with the horizontal deflection
wmdmg and the flyback transformer not illustrated, of the
television receiver.
25 Synchronizing input signal 26 and the fed back
phase locking signal 48 developed by dividing the freq-uency' of
oscillator output 36, provide inputs to a phase comparator 58
operable to compare phase locking signal 48 and synchronizing
signal 26. Phase locked loop 24 prbduces a tuning voltage 62
30 having an average value representing the extent of phase
alignment of the two inputs. Phase comparator 58 and filter 68
generate an output waveform shown in FIGURE 3(b), with a
periodic component at the sync frequency, and a direct current
. component or average value 65. If the two input signals 26, 48
35 remain aligned in phase and frequency, direct current
component 65 remains constant. If one or the other of signals
26, 48 leads or trails the other in phase or frequency, direct
current component 65 changes. The phase comparator tuning



15 oscillator output and triggering signals devel oped by the circuits of
FIGURES 9 and 10. In a synchronizing circuit, an oscillator provides an

out put signal at a frequency that is a higher integral nultiple than that
of a synchroni zing input signal. A control circuit, 20 responsive to the
i nput signal and a feedback signal representative of the output signal,
generates a control signal that is i ndi afive of .a difference in phase or
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divide-by-16 counter 74 must be preset in order to ensure that '-
the division cycles of the two counters begin on the same
period of 32fH oscillator 36. This preset may be accomplished
15 by coupling the 1fH output of divide-by-32 counter 72 to
counter 74, or directly connecting 1fH. line 49 and counter
preset trigger line 152 in FIGURE 1. The division period of
counter 74 then begins at the same 32fH period as the division
period of counter 72, although divide-by-16 counter 74 cycles
20 through two division periods for every division period of
divide-by-32 counter 72. This could lead to the 1fH
modulation problem discussed above.
In carrying out an inventive feature, counter 74 is
parallel loadable, and a phase offsetting circuit 142 is provided
25 to offset the phase of the division period of divide-by-16
- counter 74 and thus adjust the phase of 2fH period used to
develop triggering signal 32, relative to a phase of . : - -
synchronizing signal 26. This is advantageous for eliminating
modulation of the 2fH counted down output 32 of
30 synchronizing circuit 22, at the 1fH input frequency. Output
signal 32 is then adjusted by a delay alignment block 160 to
provide a drive signal 167 with the correct phase relationship
to original sync input 26. The 2fH drive signal 167 is used as
the synchronizing input to the following phase locked loop 54.
35 Phase locked loop 54 is conventional and corhprises a phase
comparator 258, a low pass filter 268, a controlled oscillator
234 for driving deflection circuit 52, and a 2fH flyback
feedback to phase comparator 258 from deflection circuit 52.



signal, recurring at a frequency IfH |In order to provide noninterlaced
scanni ng, synchronizing circuit 22 develops a triggering output 32 at a
mul tiple of the input. sync frequency, for exanple at twi ce the sync
frequency, or at a 2fH frequency. 5 For this purpose, a controllable
oscillator 34 or VCO generates an output signal at a first, relatively

hi gher multi ple of the sync frequency,~ slich as 32fH. At |east one divider
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ame For noninterlaced scanning, however, the horizontal
scanning rate must be twice as fast as the video horizontal sync
15 rate, as illustrated in FIGURE 2(b) by driving signal 167. As
shown in FIGURES 2(a) and 2(b), the 1fH pulses and the 2fH
pulses are aligned. These signals are idealized, and it may also
be appropriate in a particular embodiment to offset the phase
of the 2fH signal relative to the 1fH -input, for example, as a
20 means to horizontally center the video in the display.

The horizontal triggering pulses for the deflection
circuit should be separated by the same interval between
pulses. However, phase comparator 58 produces a tuning
voltage 62, illustrated. in FIGURE 3(b) that varies periodically at

25 a 1fH rate around an average value 65. Filter 68 may reduce
the periodic component generated by operation of the phasé
comparator but normally will not completely remove -the . - -
periodic component. Moreover, extensive filtering would
undesirably change the response of the phase locked loop.

30 Tuning voltage 62 thus causes a periodic 1fH variation in the
pulse width of output 36 of oscillator 34, shown in exaggerated
manner in FIGURE 3(c). Pulses 102 at the output 36 of
oscillator 34, for example, are wider than the average pulse
width over a IfH period, when tuning- voltage 62 is relatively

35  higher than its average 65. Pulses 104, occurring when tuning
voltage 62 is relatively lower than the average, are narrower.
The variation does not adversely affect the period of the
divide-by-32 counter 72, .which operates to keep phase locked



signal 26. Phase | ocked | oop 24 produces a tuning voltage 62 3 0 having an
average val ue representing the extent of phase alignnment of the two inputs.
Phase conparator 58 and filter 68 generate an out put waveform shown in

FI GURE 3(b), with a periodic conponent at the sync frequency, and a direct

current conponent or average value 65. |f the two input signals 26, 48 3 5
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_ then shorter than average pulses 104 in the next division
period. Although phase locked loop 24 is accurately locked at
1fH, signal 32 at 2fH is not symmetrieal, as shown in FIGURE
3(d), where the interval Atl is shorter than the interval At2.
15 Using a signal 32 that has the characteristic shown in FIGURE
3(d) to trigger horizontal scanning has the result shown in
FIGURES 4 and 5(a). Successive 2fH horizontal scanning lines
L1 and L2 are unequal in duration and dlsplay position. The
frequency spectrum as shown in FIGURE 5(a) produces in
20 addition to the desired 2fH signal, unwanted frequency
components at 1fH and 3fH. The practical effect, as shown in
FIGURE 4, is to split the raster, line by line.
~ Referring to FIGURE 1, according to an inventive
aspect, raster line splitting is alleviated by providing a phase
25 offsetting circuit 142 to offset the phase of the divide-by-16
frequency division period relative to a phase of synchronizing
input signal 26. More particularly, the divide-by-16 period -
during which counter 74 counts through a division cycle is
shifted relative to 1fH signals 26, 48, and relative to the
30 division period of the divide-by-32 counter, which is
synchronized by operation of phase locked loop 24 to input
signal 26. _The amount of this shift is sufficient to move the
divide-by-16 division period relative to 1fH signals 26, 48 to a
point where some longer 32fH pulses 102 and some shorter
35 32fH pulses 104 fall into every division period, such that
successive 2fH division periods are substantially equal in time,
as shown by output signal 32 in FIGURE 3(e). Stated another
way, the 2fH division period is shifted sufficiently, relative to



15 by coupling the IfH output of divide-by-32 counter 72 to counter 74,
or.directly connecting IfTHline 49 and counter preset trigger line 152 in
FIGJRE 1. The division period of counter 74 then begins at the sanme 32fH
period as the division period of counter 72, although divide-by-16 counter
74 cycles 2 0 through two division perigds for every division period of

di vide-by-32 counter 72. This could |ead to the 1f H nodul ati on probl em

di scussed above. |In carryi out an inventive feature, counter 74 is
paral | el |oadatswngahalt%seprﬁgsénéff@ébﬁlﬁgslgmatlcast seathats thy AYEERES 25 to

of fset the phasvahmf of henidigv veitage [62r axvdindf itdi XCdeeroy vbfragounter65/4sand t hus

adj ust the Phagge Akl AuBELd W™ Sikdedo 18 Bl 914y 9°Cb 0k 00 aleggus Cor

relatlvetoa ase ron Zl N
el i m nating m)G‘E]I diyision (ﬂe”t%‘e 2f1Hthwﬁ& -Jonthis upliase gp tope 3sho t is
synchroni zifig et¢prestdted@2byalthé hﬁnbrfvldll fpe2. frequency. Qutput signal 32 is

then adjusted by a del ay g:r;(lgg Pl@ﬂéf ﬁ)ﬁéﬁgp&f) hged?vlgég)\s,elrﬁi gnal 167

with the correct phase re |ons sync I'nput e 2fH
drive signal 1@9ripd m@weasonhe deriog mar;g benpRittQ@ @ t he fol | owi ng phase

Iﬁcked | oop S54preiicteriiiace ¢omited ﬁxﬂﬁ@e@‘bfl S2EMNYRelkS. onalrm@ndu&lglepnssezsz

prase, corper at g2 5 RiRd b, el et RGO AL

conpar at orl @58the aliviterbed6i @eriodr endt thep 1fH sypchronizing signal
period. As shown in FIGURE 5(b), selecting the phase to the
32fH period or count that is nearest to optimum phase was
found to reduce 1fH modulation of the 2fH horizontal triggering
frequency by as much as 18dB.

15 FIGURE 1 in conjunction with FIGURES 6-8
illustrate an inventive embodiment where the phase of the _
division périods of divide-by-16 counter 74 may be shifted by
a specific counted number of 32fH cycles relative to the
division period of divide-by-32 counter 72, and relative to

20 input sync signal 26. Phase offsetting circuit 142 includes a
timing circuit 110 coupled between 1fH signal 49 from counter
72 and a preset input 152 of divide-by-16 counter 74. Phase
offsetting circuit 142 provides a count at which divide-by-16
counter 74 produces an output pulse on 2fH triggering signal

25 32, thus determining the phase of the division cycle. In the
embodiment shown, the count is set from an output of a
microprocessor or controller 115 of the television receiver, via - -
timing circuit- 110, for example, by preloading a count into
divide-by-16 counter 74 at an edge of the 1fH signal. Counter

30 74 is then allowed to cycle through two division periods or two
_progressions of 16 counts until preloaded again. Any particular
count is capable of being preloaded as necessary to obtain the
desired phase shift of the 2fH signal, to a resolution of one part
in 16. Divide-by 16 counter 74 is thus reset with every cycle

35 of the 1fH signal, keeping counter 74 in sync with counter 72,
and, at the same time, the 2fH output signal 32 is made
symmetrical due to the phase shift.



A further delay block 264 may be inserted in the feedback signal, for
exanple, to adjust the phase for horizontal picture centering. Operation of
synchroni zing circuit 22 nmay be 5 appreciated fromthe tim ng diagrans of
FI GURES 2(a), 2(b) and 3(a) through 3(h). A standard vi deo signal arranged
for interlaced video fields contains.successive first and second fields
duri.-ng successive verti cal i nterval s.” I A cURE 2(a), every other
horizontal line m m2 is[}ranfnitted between IfH 1 0 pul ses, on

synchroni zi ng i nput si gnalV$69t JAKTPREOCEFSON gkl Hto etetnthen @Tad FAWHr ed
lines are interiseanbd dne sliematiseve Hirdplisey jumpéng dtrdwdr ratiichgs var t i cal

periods, 1o Prayhef desMIS Grd 'FHRible FEMOR) PRWIAF & phENN! ng, howvever,

t he horizontal scannin rat? st'.be tw ce _ video horizonta
sync 1 5 rate,SaHM Japity Q?W%IW%R@Q(%)CW‘GHMmg signal 167. As
shown in FIGURES 2(a) andFXGRJRE tthehbvs phdssesffsendng heirdfiH1pnlines are
b 01 o San DAty SRR GO ety TCOEA B BRGS0 7
| fH input, for réi@éﬁfﬂ &0 pPhaso®f ORIgingo S1ggit A0 T Eht Bicht Hidtyi deo i n
the display. Thhehaveragat edlué rofggetinggvpliage $2f &y eghel diuringction circuit
oo e, SEReIkEihe (ARSTE PAEBGl ST s BRI B1ose
that varied OperlsodiyRchirppons with thg $2H sl ghalr audh dpretoadse cager aldie 65.
Filter 68 may rcudime cabk Ml coclec Ongfltatoniougminesighald36yatoP2fithtis on of the
‘phase comar ot oyl " Yo et RO IS HRTRIG 3P

two cascaded D-flipflops 121, 1%3 and to the clock input of four

bit binary counter 74. Counter 74 is parallel loaded or preset
15 by microprocessor- 115 over a four bit bus 132, coupled to

parallel input 153 of counter 74. A serial bus configuration is

an alternative possibility, not illustrated. The D-input of the

first flipflop 121 is coupled via an inverter 119 to the fed back

synchronizing input signal 49 at 1fH, such that a change of
20 state at the 1fH frequency appears on the output of flipflop

121 at the following period of the 32fH signal, and is coupled to

the D-input of the next flipflop 123 in cascade. The output of

second flipflop 123 is coupléd to an input of a NAND gate 134,

whose other input is coupled to the D-input of the flipflop via
25 an inverter 136. :
On the 32nd count, the output of divide-by-32

counter 72_goes high, shown as signal 49 in FIGURES 3(h) and -

6, and the input to the first flipflop 121 goes low, as does the

output of NAND gate 134 one count later. Binary counter 74 is
30 then loaded from bus 132 with a preselected starting count.

The IfH signal 49 does not change state for a number of 32fH

cycles, but the counter load signal goes high after one 32fH

clock cycle, perrhitting binary counter 74 to count 32fH pulses

from the voltage controlled oscillator. Counter 74 counts for 32
35 pulses, namely through two division periods at 2fH, until

preloaded again at the next rising edge of 1fH signal 49.

Binary counter 74 operates as the divide-by-16
counter according to this embodiment. The four outputs of



undesi rably change the response of the phase | ocked | oop. 30 Tuning
voltage 62 thus causes a periodic IfH variation in the pul se wi dth of

out put 36 of oscillator 34, shown in exaggerated manner in FI GURE 3(c).

- Pul ses 102 at the output 36 of oscillator 34, for exanple, are wi der than
the average pulse width over a |IfH period, when tuning voltage 62 is
relatively 35 higher than its average Bb.- Pul ses 104, occurring when
tuning voltage 62 is relatively lower than-the average, are narrower. The
variation doesbinsryagountes| T4 4ire ceouplad prerinpuisofo ehgatingicisuity143 count er

72, . which opgiat pﬁovhﬂe:kfae udsR St Q@'ﬂiﬁmg at Qeadt08#e,28ut Rypiyaley VW t h

h T h | 26
the longer  andPeRits Zéﬂ% cgf %@%%gggcﬁ%?“éégfﬁfLsfaé%gﬁaé'?@ 1t one
di vi de- by- 16 cM@@s 7 MB gateh b4dpndapiOFn gate léSCmmomgtsCyt’:l e that

begins at tse hmmmragcafplémetocwﬁﬁtm NANB @ite di 54. deInbyd&aoﬁ%nt_er 72,
t hen di vi de- by

ount er be,.af H.vari |on I n puI se
wi dt h, becausepf%éa%laélt|°(5'r(|p‘betafozﬁ #SBQ h%\ﬂ'?o g (ﬂ‘m‘s n cycl e of
counter 74. Cot@uried7ouinudoin324hk Iqscxibum §4puga§mg topusfl43 1 0 | onger

than average ppigvide®ERfH bhffit ﬁk‘edtﬁé’tﬁkqmp%t qﬁre@nslzm%émorter t han
average pul ses_104 | the neﬁHZf’ng' Si,0 gh phase | ocked | oop

24 is accurat efY¥CIFdC “%tcaf BeHP 32%&5 ?I“P‘fel §V‘ IS5 PRHE19S cal , as
shown in HI@GUREuS(td) thenhegic amangetnentyas shown in itke shivlet ¢ff FIGHRE He

interval At2. ‘Binary counter 74 may be loaded to any four bit

' number and still continuously cycle. By choosing'the starting
count loaded into binary counter 74 from bus 132, the phase
position of the three low cycles during each 2fH period may be

15 placed anywhere in the 16 count positions at 32fH that occur
during the 2fH division period.

. As part of a television receiver setup function, a -
desired phase offset is selected for the timing edge of the 2fH
output signal 32 relative to the timing edge of synchronizing

20 signal 26, such that the average value of tuning voltage 62 is
equal over successive 2fH periods of triggering signal 32.
Individual 32fH pulses of oscillator 34 are permitted to vary in
width, but the 2fH division periods are equal in time because
the longer and shorter pulses 102, 104 are distributed roughly

25 equally in successive periods, rather than longer pulses being
counted predominantly dﬁring one period and shorter pulses
predominantly during the next.. As a result, the duration of- e
each successive 2fH period is substantially the same. As shown
in FIGURE 5(b),. the frequency spectrum of output signal 32 is

30 substantially corrected of undesirable modulation.  Although
modulation at the 1fH frequency is eliminated as explained
above, the phase position of transitions on 2fH signal '32 have
been displaced relative to the 1fH period. It may be
advantageous to maintain a particular phase relationship

35 between the 2fH signal and the synchronizing input signal, e.g.,
with the 2fH pulses aligned with the 1fH signal, such that
deflection circuit 52 coupled to second phase locked loop 54
operates .in step with synchronizing input signal 26. According



15 Using a signal 32 that has the characteristic shomn in FIGURE 3(d) to
tri-gger horizontal scanning has the result shown in FIGURES 4 and 5(a).
Successive 2fH horizontal scanning lines L1 and L2 are unequal in duration
and display position. The frequency spectrum as shown in-Fl GURE 5(a)

. produces in 20 addition to the desir 2f H signal, unwanted frequency

- conponents at |fH and 3fH The practical” effect, as showmn in FIGURE 4, is

to split theraster line b Referring to FIGURE 1, accaording to an
i nventive asped®P, apather, igve ¥Pé“’§p?‘1"“lt?‘|'emgthpsp prevelationship ®odfldi ng a phase
25 offsetti ng>urput:u;ngnall422t & cidjesthbleheclatias etofsyhblerodizinge inpurt16

frequency divi pegi V, p o] y | t signal
26. ' Noré part?eég%jg Bf A idndy Eﬂé@“ Loy Hﬁﬁl&mﬁgﬁs{]ﬂnﬂé
counts through! Eo l‘ba @esmcr?@ odiment; peFYFIREE s gndins 26, 48,

and rel ativ8 t FIHG{ERB0S8, thi \dedayris et unda ahafier dmordﬁaté:d/mhahenter, whi ch

s _synchr oni zegiefiyn R %ﬁégﬁ}e?%do%ﬁﬁ pchﬁﬂdé%gﬁ LedihubPl 1) gnal 26.

The amount of tth hlft |C|en ly di vi si on
period rel ati veé!SiRS:| fO5 sxymRle ths sameiious Big ﬁ‘ﬂtav\ﬁéﬁ%al senpledoayer 32fH

pul ses 102 and iapow $63rtcecodnter 28f HDeld s esightdert atircdint lGevery di vi sion
e, “ue bR Yl Y, ReoTR LER TR L L
the 2fH di VPsi éhobeﬁi‘bﬁong%%nt ¢ ctims yshiftc perdalgy beéwaen vadges of
output signal 32 and 2fH driving signal 167 that is supplied to
second phase locked loop 54. The second one shot 166 controls
the width of the pulses of driving signal 167.
One shot 164 provides a selectable delay, for
15 example, controlled by microprocessor 115 via timing circuit
110 in FIGURE 1. The extent of the delay may be chosen as a
setup function to coordinate with the number of 32fH cycles by
which triggering output signal 32 was shifted by presettable
binary counter 74. For example, the adjustable delay of one .
20 shot 164 is set to compensate for picture shift due to the delay
introduced in divider 42. :
| The pulse width of one shot 164 is determined by
the time constant of a capacitor Cl agd a selected one of
resistors R1-Rn, coupled to one shot 164 via a sw1tch1ng matrix
25 165. In the example shown, one of sixteen resistors R1-Rn is
selected by a*four bit input from timing circuit 110. The pulse
width of one shot 166 is fixed by the values of a capacitor C2 -
and a resistor Ra, to a width that is suitable for use in second
phase locked loop 54.
30 In multiplying phase locked loop 24 as shown and
described, "output 'signal 32 and drive signal 167 are generated
at a first multiple of the received video sync signal' 26. Voltage
controlled oscillator 34 provides clock signals 36 at a second
multiple of the received signal frequency which is higher .than
35 the first multiple. By inserting a phase shift for the division
period of divider 74 to obtain the described phase alignment,
modulation of output signal 32 is prevented. The phase of
drive signal 167 is then corrected to the required drive phase.



tuni ng vol tage 62 and feedback signal 48, so that the average val ue of
tuning voltage 62 around its AC zero voltage line 65, is the sanme during
~each successive divide-by-16 counting cycle or division period. In Figures
~3a-3h, this phase or tinme shift is 5 represented by the interval tl-t2. The
extent of phase shifting of the divjide-by-16 period relative to the |fH
peri.od may be set to a predeterm ned ecourd ed nunber of 32fH cycles. This
“nunber is selected for obtaining the optiml phase relationship between 1 0
t he divi de-by-16 period aRIGURES fH angly 9chr orebzdsest sil@n@deiveri od. As shown
i n Fl GURE 5(b),; [ t Q. H peri.od or nt that is
nearest to optf%&gﬁ%ﬁ%gggﬁggﬁ?ggﬁgqﬂoggggﬁégﬁﬁ¥Hgﬁﬁﬂ9 épﬁogﬂbuepﬁ§ 2f H

hori zontal tri gH¥ldensy atecgaupled by diffesenth azrangempnts] relative to one  F| GURE

1hi n ﬁonj uncticamaﬁarhaﬁdedm&&a@ :.ihfblwr%dsebﬁnexi An@NbsdiRagFpOdi rrEnt \rfl\hfer ed
t he phase of t k& [s1N 0 L vide-by+16 coun 4 may be shifte
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of di vi de- by- 3Jabellagk peimee in FHEURESS wadt H).2comparpble oy FEGEURFESI 26. Phase
of fsetting cir@fay-3@)2andH@IGIESEal.ti M ng circuit 110 coupl ed between | fH

signal 49 fromcounter 72 t i t 152 of, dj yi de- hya1G,/0unt er
74. Phase offsetting ci rcL‘fﬁ?@ﬁf?ﬁ?ﬁé% Q:lbqiﬁtloglfe PP 2?(91 2&-6by-.16
counter 74 prodaekshaye phessucompagason20df How ipgsefiltey 20Yrard 28CO 32, t hus

det er mi ni npot heshastially &hepled \tbSi ATHC ¥hchronizing @an%mdivﬁﬂptlal; hO}Nni ht he
er (0} e
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count into divider 204, and a delay 205 needed to assure symmetrical
- oscillator output. Advantageously, VCO 203 operates at the
- same frequency as the scanning circuit, not shown, and
15 produces a symmetrical 2fH drive signal, synchronized to 1fH
' synchronizing signal D. Output E of phase comparator 201 is
coupled to low pass filter 202, whose output F is the control
signal or tuning voltage for VCO 203. The output A of VCO 203
in each case is a symmetrical 2fH signal where the durations of
20 alternating cycles, ta-tb and tb-tc, are the same. In FIGURE 9,
delay alignment block 206 adjusis output A to achieve the
drive phase needed for driving further circuits such as the
second phase locked loop 54 of FIGURE 1.
_ FIGURES 9-11 use the same reference numbers to
25 identify corresponding circuit elements. The inventive circuit’
in FIGURE 10 provides the same delay and feedback functions
in a 2fH phase locked loop 220, but requires only one delay,
namely the delay 205 inserted in the feedback path. By
placing delay 205 upstream of frequency divider 204, the
30 output signal coupled to the second phase lock loop circuit 54 is
' phase correct, and at the same time feedback signal B2 may be
properly adjusted in phase relative to output A of VCO 203, to
obtain symmetrical oscillator operation. - :
As shown in FIGURES 12(a)-12(f), output A of VCO
35 203 is in each case symmetrical, but is out of phase, by e.g. the
interval tc-td, with synchronizing input D and with tuning
voltage F for VCO 203. In FIGURES 9 and 12(d), feedback signal
B at 1fH is out of phase with synchronizing input D. In FIGURES



di vi de- by-16 counter 74 at an edge of the IfH signal. Counter 3 0 74 is
then allowed to cycle through two division periods or two progressions of
16 counts until preloaded again. Any particular count is capable of being
prel oaded as necessary to obtain the desired phase shift of the 2fH signal,
to a resolution of one part in 16. Eﬁyiﬁ -by 16 counter 74 is thus reset
with- every cycle 35 of the IfH signal, keeping counter 74 in sync with

counter 72, and, Oaﬁnihﬁ(éﬁnpeeﬂ Ak stié}%lzﬁ? 8”5 tong% gs”ﬁm@%éa? BRASs

symmetrical due,tot
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or 48, such thasymiretscer 2§H vighak oé. ttmmihngt vlcb'Ht ayeddaiios, egdabotduri ng
successi ve peri p | Td g¢CiskiCitn110 1 0 is
synchronous w tgﬁlé?ﬁ; é%ffolﬁ'é?'ta g‘;aé gBﬁ{rpar?%ara glgllﬁit}ntcgrt{) BchfSri ng each I fH
cycle. Gscill at 8?PMATHAT ]gerFt Xsens g‘?f aircditclagkedd t hrough an inverter,
driver 117 to the clock i nAufistiodr immmcadmﬂglﬁahbnpfdsoisho&ﬂlm @23 and to

1025 RLLpRlse el ook 290 GCBHSLAR §f, sHUREET it L,
to path. e tumng voltage or control signal F rather than in t e
feedback path, for operating the VCO with a symmetrical
output. In FIGURE 11, analog delay. 207 is coupled to the
output of low pass filter 202 for this purpose. The low pass
15 and delay functions may, for example, be produced in a single
analog circuit having a multipole transfer function. '
In all the inventive configurations shown, the
phase locked loop generates an oscillator control signal tuning
_ voltage that is indicative of the difference in phase or
20 frequency between the IfH input horizontal sync signal and the
oscillator output signal, where the output signal frequency is a
higher integral multiple of the input signal frequency. The
phase detector generates a tuning voltage, even after filtering,
which exhibits a periodic variation, i.e. at a 1fH rate. The
25 tuning voltage, when applied to the oscillator coatrol input,
tends to produce a deviation of the oscillator output signal from
its synchromzed tracking condition, i.e. from its average period.
Thus, the 1fH cyclical variation in the tuning voltage produces a
1fH variation from the average period of the 2fH oscillator
30 output. This variation could occur for other oscillators that
provide scan drive at other, higher multiples of the
synchronizing input signal. Due to the frequency control
afforded by the phase locked loop, the average period of the
oscillator output still tracks the average period of the input
35 sync signal.
By controlling the phase of the oscillator output signal
relative to the phase of the periodic variation in the tuning .
voltage, the deviation of the oscillator 'outp.ut is counteracted.



parall el input 153 of counter 74. A serial bus configuration is an .
alternative possibility, not illustrated. The D-input of the first flipflop
121 is coupled via an inverter 119 to the fed back synchroni zi ng i nput
signal 49 at 1fH, such that a change of 20 state at the |IfH frequency
appears on the output of flipflop 121 at the follow ng period of the 32fH
~signal, and is coupled to the D-input- & the next flipflop 123 in cascade.
The out put of second flipflop 123 is coupled to an i nput of a NAND gate
134, whose ot Har Figypet 1 shisoisplaecdomplished by riireictlyf offsettidg ph¢ op via 25 an

inverter 136. L hgr 388 Mt gyt WY1 Ge- BYsaragint er 72 goes
hi gh, shown a siegngl 49;%%“&%% %‘gﬁ b n%a%ciﬁﬁdﬂfggﬁn ll.-lt to the first

flipflop 121 &¥&' Pdwhey es-the%o whieh \gd a Soffé count later.
Bi nary count ercotdtdowi. 0In tFignrdso@dend f I@ntheboscillafornidehiatiopr essel ect ed

starting COUNtouf abied %&g? seaﬁxgﬁﬁé pﬂﬁsecrb?nﬂfzeh%?h?atgprfe@%%er of

32f H cycl es, but the counte o] i gna oes hi g] ter one cl ock
cycl e, pernit SigRplpiangdr in Fdawreed 1703 Sliresilyt offsetting, the Phase Rt HE vol t age
control | ed oscuhing ovoltageupteducéd bgunphasé odetd@od 30pul ses, nanel y through
two division periods at 2fH, until preloaded again at the next rising edge
of |fH signal 49. Binary counter 74 operates as the divide-by-16 counter
according to this enbodi nent. The four outputs of bi nary counter 74 are
coupled as inputs to a gating circuit 143 that provides a pul se output ..
during at |east one, but typically a



nunber of adjacent clock cycles at 32fH Gating circuit 143 includes a NAND
gate 144 and a outputs of 5 whi ch are.coupled to a
further NAND gammﬂﬂmmmmi"m,on to providing an outfput gl —a U VL Ue-Dy}H16
or 2fHrate from*thé& cbunted out put of 32fH oscill ator 3y g%%r’n;:g BB
for’e | es

|
143 provides.a 2fH output pulse that is _|ow for three|B2fH Ao
during each 2fH period. This pulse wi dtB6 s obtained 170 due to the Iogic

arrangenent as [ t of FIGURE 7. Binary counter 74 may be
| oaded to any f%tlgn%m1gs'sti |1 continuously cycle. By choosing the
starting count | oaded lint oAbisyachrandzingeciréditf raomprising32, the phase

position of the threegl gyureydreg SMehRiaash; i Q4 vy 5 placed
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aver age val ue of. tugitng vol t age .equ ver suctessive H peri1 ods of
triggering signdfP%2 tr %'b‘?'\ﬁyduﬁ“a'?ﬁqul"ﬁgll 5 of oscillator 34 are pernitted
to vary in wdth, butmeaas224 drv2H) er 220 i ad238) aesppmiivé ot said because
the | onger and I i Lo ual l'y
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_Al't hough or synchronized tracking of said oscillator output signal to said

input signal, said control signal exhibiting a periodic variation -

which tends to result in a deviation of said oscillator output

signal from its synchronized tracking condition in accordance

with - said periodic variation; and |

means (142 or 204, 205 or 204, 208) coupled to said
oscillator for offsetting a phase of said output signal relative to
a corresponding phase of the periodic variation of said control

signal for counteracting said deviation.

2. A circuit according to Claim 1, characterized in that
said phase offsetting ‘means comprises a frequency divider
(204) coupled to a time shifting circuit (205) in a path of said
output signal' generation, said feedback signal being developed
at an output (B2) of said time shifting circuit. ) _ A

3. A circuit according to Claim 1, characterized in that
said deviation of said oscillator output signal produces a
variation of the period of said output signal in accordance with
the periodic variation of said control signal.

4, A circuit according to Claim 3, characterized in that
the average period of said output signal remains unaffected by
said periodic variation of said control signal and tracks the
average period of said synchronizing input signal.



nodul ation at the |fH frequency is elimnated as expl ai ned above, the phase
position of transitions on 2fH signal 32 have been displaced relative to
the | fH period. mmwmlmm geous to nmaintain a particular phase
relationship 3 58 signal and the synchronizing input .
signal, e.g., with the 2fH pdlsés aligned with the |fH signal, such that
defl.ection circuit 52 coupled to second hase | ocked | oop 54 operates in
step with synchroni zing i nput signal 26. According - 12 - to another
inventive feature, tHe phaseciraliataccordiig tof CRil bufyrttiersi gnal 32 is

adj ust abl e rel aghatfctePizedNBHI R Nd4| i SN, o ; _ :al 1 gnment
circuit 160, as shoyvn .g?e?[}eRrsgl ii);%cléhﬁ]@lg E%EEF g&g il)?\lgg Q%‘é%ll ?lﬁlc%é}%odi ment in
FI GURE 8. | pUiput § gt g ff‘"rﬂé’e&%}’%{ygi‘s% n js3id; ippwin SRS PW nat ed
with the setti ynsthrohizesk etheaetocount in divide-by-16 counter 74 by using,
for exanple, the sane four bit data signal coupled as inputs 153 to counter
74. Delay alignnment ci rcuiO& lGO,conPri ses tvE) one_shots 164, 166 in
cascade. The first ot 1 d <HERUIL@4CQrding & Clagma 1. pharagterized,ingghaty

bet ween edges ofai@f phanet mffsestingainedds avuin@fisdsdai frieqgemdygrtivides7 that is

supplied to se quﬁ@q: ked: Y . t el controls
the w dth of tﬁa gél se %(* qgr?\?f’lﬁ‘gosg‘l‘gﬁ’é Ig}gl}ﬁe@qgﬂé gfp%@g Opfr gzgllddes a
sel ect abl e del dfcdpack 15ignalanpl e control | ed by ‘ni croprpocessor 115 via
timng circuit 110 in FIGURE 1. The extent of the delay nmay be chosen as a
7. A circuit according to Claim 6, characterized in that-
said output signal is obtained at an output (B2) of said time
shifting circuit.

8. A circuit according to Claim 1, characterized in that
the periodic variation of said control signal occurs at.the input
frequency.

_ 9. A circuit according to Claim 1, characterized in that
said oscillator (34 or 203) develops an oscillatory signal at an
oscillatory frequency higher than that of said output frequency
and that is an ingegral multiple of the input frequency, and
including a divider (42 or 204) responsive to said oscillatory
signal for generating said output signal.

10. A circuit according to Claim 9, characterized in that
said phase. offsetting means (142) comprises means (110) for -
offsetting a phase of a division period of said divider relative to
a phase of said synchronizing input signal.

11. A circuit according to Claim 10, further
characterized by means (160) for shifting a phase of said
output signal to compensate for a phase offset generated by
said phase offsetting -means.

12. A circuit according to Claim 11, further
characterized by a scanning circuit (52) being driven by-the



setup functi on—+te—eeerdinate—w-th-the nunber of 32fH cycles by whi bh

triggering outp ' I hifted by presettabl e binary counter 74.
For exanpl e, th%]“ﬂﬂjﬂﬂ! mEEIEiof one 20 shot 164 is set to conpensate
for picture shiffty S y introduced in divider 42. The pul se

wi dth of one shot 164 is determ ned by ige ti me constant of a capacitor Cl
and a sel ected one of resistors Rl-Rn, upl ed to one shot 164 via a
switching matrix, 25 65, I n the exanple shown, one of sixteen resistors
RI-Rn i s sel ect BRassy shiffed, outpyt signal at @mfrequengy chighert thanosaithe pul se

wi dth of one shiiput66ignal f btedyhyhionezedl thefetgf a capacitor C2 and a
resistor Ra, to a wwdth that is suitable for use in second phase | ocked

| oop 54. 30 In multiplying phase | ocked |oop 24 as shown and
descri bed, 'output sikdral SXirwit aeceidirng gaaClaisy larfirtwerer ated at a first

mul tiple of thecharaeieviedd vbylen searfingi girahic262) Vadt A0S identdighihgd

ecei ved si gnal opefisaecl’ e ¥tator ufby SRS nd chaviBe 2 i 1 pl e, By
inserting a pha¥@ng8M§ t'inkledf’alt gstagiished oby piei pariod oifvsaidr ovtputo obtain t he

descri bed phasesighalyamEntubjedyb aghicOR afiatioHt Bidresf.gnal 32 is prevented. The
phase of drive signal 167 is then corrected to the - required drive phase.

- 13 - FIGURES | and 9-11 represent alternative inventive configurations

in. which delay circui4s @ncyhehrpmning circuit, comprising: '
' a source of a synchronizing input signal (SYNC) at an
input frequency;
) an oscillator (34 or 203) for providing an output signal
at an output frequency that is a higher, integral multiple of the
input frequency; characterized by

means (24 or 210 or 220 or 230) responsive to said
input signal and a feedback signal representative of said output
signal for generating a control signal that is indicative of a
difference in phase or frequency between the input and output
signals, said oscillator being responsive to said control signal
for synchronized tracking of said oscillator output signal to said
input signal, said control signal exhibiting a periodic variation
which tends to result in a deviation of said oscillator output
signal from its synchronized tracking condition in accordance
with said periodic variation; and ._
means (142 or 204, 205 or 204, 208) coupled to said’

control signal generating means for offsetting a phase of said - -
feedback signal relative to a corresponding phase of the output
signal for counteracting said deviation.

15. A circuit according to Claim 14, characterized in
that said deviation of said oscillator output signal comprises a

variation of the period of said output signal about an average
period.

16. A synchronizing circuit responsive to a
synchronizing signal at a sync frequency, comprising:



dividers are coupled in different arrangenents relative to one another and
relative to the |ow pass filter:and oscillator. 5 FIGURES 12(a)-12(f) show
the timng of”mmmmﬂﬂ! he | abelled points in FIGURES 9 and 10,
conparable to ) and FIGURE 1. In FIGURES 9 and 10, phase

| ocked | oops 210,220 dachi have phase conparator 201, |ow pass filter 202
and VCO 1 0 203, serially coupled to—a¥¥%H synchronizing signal D, with a
f eedback path to phase co rator 201 in di.ng a frequency dixjder 204,
and a del ay 205 needel Ct°8'[}'§§§§llﬁe°§"g}ﬂﬁ§¥r 8c4§l hﬂ'gc,glef'?'éﬁ[ﬁ’rg & Sa?ma%fy

Advant ageousl y, sigod) 203 éisetr andeplet of Hhessyme frequercicy as the scanning

circuit, not shown, %dle&sﬁoné).rdlqt&?s(ﬁl)Sﬁb‘f‘“@éddtﬁﬁé Fbh dpkve signal,
synchroni zed to Itﬁ%&ynchro i zi ng Sé%l’llsc’:} D. 91 E of , phase conparat or

put f
201 is coupl ed ¥ HaLERF YR 2o AR OR1¥, ¢ FRUtPTRVIAE @Re BB, ol si gnal
or tuning vol t agjgndloat \ACee@pd. mititpleubpuhe fsyolkc ¥@QuROByi n each case is a

symmetrical 2fH sign QN t4 cycl es,
: Sl 8 olgusly A paRs o PhigRREATS )08

ta-tb and tb-tc re the sane. InF .del a |

adj usts out put %c?l&atg&h?lgggt éhd [h’el \%“gﬁggiéu%eﬂéag]f Jgr HPIPARE & t her
circuits such duning signabnebyphed ol said edsdildator SforosyithEoRzidg $eGURES 9- 11
use the same T ehRpEN ekl TREEId QyRehronfh | Sikndl! ERERENAIAG Gy CUlt

el ements. The inventive chr. |éq; ngFI GURE™ 10 a%r Ov%bﬁ?}?’ t he sam@ del.ay and

f eedback functions i MM&RBf %a pifeetting 8 phassoo Augdsione pe one
del ay, nanely tietatikd ag £Qhasersdfr thed synchirbrizireedignal. pat h. By pl aci ng del ay
» 205 upstream of frequency divider 204, the 30 output signal coupled to the

second phase | ock | oop7 circuit 54 is . . .
17. The circuit of claim 16, characterized in that the

tuning signal has a periodic component at the sync frequency,
and where the phase offsetting means provides a phase offset
that reduces a periodic component of the same frequency in
the output signal.

18. The circuit of claim 17, characterized in that said
phase offsetting means provides a phase offset such that the
‘output signal has successive periods of substantially equal
duration.

19. The circuif of claim 16, further characterized by
- means (160) for shifting a phase of the output signal to obtain
a predetermined phase alignment with the synchronizing
signal. : . _ -

20. The circuit of claim 19, characterized in that the
phase shifting means comprises a one-shot (164, 166).

21. The circuit of claim 16, characterized in that said
divider comprises a digital counter (74) and said phase
offsetting means includes means (121, 123, 136, 134, 152, 143)
for at least one of presetiting a predetermined starting count of
the counter and triggering an output at a predetermined count
‘of the counter. '



phase correct, and at the sane tinme feedback signal B2 may be properly
adjusted in phase relative to output A of VCO 203, to obtain symetrical
oscillator op ' in FIGURES 12(a)-12(f), output A of VCO 3 5
203 is in eacﬂmmm“lHMM ﬂml but is out of phase, by e.g. the interval
tc-td, with syrthrontzi hg ¥ ngut D anng\gth tuning voltage F for VCO 203. In
FI GJRES 9 and 12(d), feedback si gnal IfH I s out of phase wth

synchroni zi ng i nput I GURES ack signal
B2 is not only sym*re??i eb%‘ﬁ“‘?‘é ‘?%cbﬂﬁkeuw ?‘H%’S}Vﬂ% ‘612'ﬁ°£ B)"\put D.
Frequency di, vi dma@O@llﬁ)erfodlmldrasn@Ia\lm phededsamninedt ooudt, espmnalaf or i nput
Lo phase compaigé qfhas@lof e OBRidbh Herifd i8O10LbRI LAAATE W heS 1 gnals

C or B2 along t he fe mrewts rovi mretrical 2fH

Sional. o ord RO MH% HORHISRF SEMTodon iR e BrOgPtcy Hopnase
compari son 5| ged] the ttunmga%gltajnp@baarmalt,'DRQMt dudepssudeessivecui t | ocked.

A further mve%ti\f,gscgpfthgu&pégeqmg afgrfiown in a 1 0 phase I'ocked |oop 230
of FIGURE 11, provides a delay inthe path. of the tuning voltage or
control signal F rather than in the feedback path, for operating the VCO
“with a symmetrical o@BputThe ciFh@RE d¢lhimané] ohacksteryzeDTnithacsapd ed to t he
out put of |ow Bﬁﬁﬁef'(‘&l&‘»%&ﬂﬁn&éﬁ a”fir§tF2H RQF%ouIF&? gﬁg Bgéﬁabl ¢ oo and del ay

functions may, for exa C sin cult having a
mul ti pol e trgngpgpt ftﬁqqg&s&nmu?uple ) tﬁe sync frequency down to the J
second multiple of the sync frequency and further including a
-second counter (72) operable to count down to the sync

frequency.

24. The circuit of claim 23, characterized in that the
phase offsetting means (142) comprises means
(121, 123, 136, 134, 152) for loadmg the first digital counter
(74) to a preset count.

25. The circuit of claim 24, characterized in that the
flI'St digital counter (74) is supplied with a load signal (at 152)
such that the first digital counter is loaded to said preset count
during each period of the synchronizing signal. ‘

26. The circuit of claim 25, further characterized by a
controller (115) coupled to the first digital counter (74) for
providing the preset count. : : -

27. The circuit of claim 26, further characterized by a
delay means (160) coupled to the output signal, where the
delay means is settable to a predetermined delay by the
controller (115).

28. The circuit of claim 25, further characterized by a
delay means (160) coupled to the output signal for providing a
drive signal at a settable delay relative to the output signal,
and wherein the preset count of the first digital counter (74)



In all the inventive configurations shown, the phase |ocked | oop generates
an-oscil | ator—control—stgnat—tuni ng voltage that is indicative of the

difference in equency between the |fH input horizontal sync
si gnal and tnmm“mmmput signal, where the output signal frequency
I's a higher I'pke of the input signal frequency. The phase

det ector generates a tuning voltage, e after filtering, which exhibits a
periodic variation, i.e. at a 1fHrate. The 25 tuning voltage, when

i

applied to t heatddhe| satiable sdnlay| are ngeardinasedisfor caligringace phasevPhtion of
the.oscillatortheuidpive Sighadl rel4tdve itb Sthey 3ghEiOhiee tinpakigignalondi tion, i.e.
from its average period. Thus, the IfH cyclical variation in the tuning
vol tage produces a 1 fH variation fromthe average period of the 2fH
oscillator 30 outpwt?. Tihes cirgnitapf slaisoul®l Buther ¢harageR@edoRYia | at ors

that provi dl'e sscunitg \tﬂﬁﬁﬁ? 5D Irespordivg tBUlHe{c ]phqﬁnoiighae t‘@ynﬁhron: Zi Egd
i nput signal. _Due.to r C ntr e e phase | ocke
-l oop, the aver%gg‘%b& iatédﬁlgf Sgﬁéeh%(;s%'iulﬁﬁéé o& (t)%t 63’@95&?%{6’# acks the average

period of the input 3 5 sync signal. By controlling the phase of the

oscillator output sizmal THI aircuR 6P cldien HPASchapactRigedahi gffitCtheari ation in
out put i s counteracted.

t he tuni ng vol tgrq:i’frt hee ((:I:evi ation of theiosc” Ivaéor ’ 1
- 15 - In Fi gu?y HTegen Vsr?gg_ﬁqﬂffi%h%%f W‘_ﬁ g ?qJ%‘?fsséW‘f% t he phase
of the 2fH outfrequeignandowhestiac therpouthet sggnad phasatee frequency of

twice the sync frequency for noninterlaced scanning.

31. The circuit of claim 29, further characterized by a
phase locked loop (54) coupled to the scanning circuit, the
phase locked loop being responsive to an output of the phase
offsetting means (142).

32. The circuit of claim 19, characterized in that the
phase shifting means (160) and the phase offsetting means
(142) are coordinated to maintain the predetermined phase
alignment with the synchronizing input signal.

33. The circuit according to claim 32, characterized in
that the phase offsetting means (142) comprises a digital
counter (74) and the phase shifting means (160) comprises a-
one shot (164) with a ‘selectable pulse width, a controller (115)
being operable to select the predetermined count. - : -

34. A synchronizing circuit, comprising:

a source of a synchronizing input signal (SYNC),

a source (34) of clock signals; characterized by

means (24) for synchronizing said clock signals to said
input signal, said clock signals exhibiting a periodic variation in
frequency within each period of said synchronizing input
signal; '

a divider (42) coupled to said source of clock signals for
dividing the frequency of said clock signals to obtain an output
signal of frequency higher than that of said input signal; and



cycl e'of the 32fH VCO 34 from which divider 42 begins its countdown. In
Figures 9 and 10, the oscillator deviation is 5 counteracted by

of fsetting t u cillator feedback signal, and in Figure 11,
by directly gmﬂlmlmltl mngs'e of the tuning voltage produced by phase
detector 201. * ¢ 16- YWHAY I'S CLAIMED I S: 1. A synchroni zing circuit,
conprising: a source of a synchroni zirng2i nput signal (SYNC) at an input
frequency; an oscillator (34 or 203) for providing an output signal at an
out put frequency thatméeamsa(l42yhfor, offiseivgal phvddei pf ea afivishen i pgrisgd
[requency: chargelsid aaby (oRATe (P4 Bhad! 80k heddidlng GABARS! ve o

sai d i nput signal al sl gna represen ut put
signal for geneY&t2h{t ef“éﬁrnttPo‘Fo%‘}t@W&F aitht Periodip gyt i8f a di ffer ence
in phase or freequencpet ween the i nput and output signals, said oscillator
bei ng responsive to said control signal for synchronized tracking of said
oscillator output signal to said input, signal, said control signal

exhi biting a peri odi @-var PactiGRItWAFCRding, qlaim 34yl futthera devi ation of

sai d oscil | at orchavdqiatized dryalmdanan{160) Scymehifnngzedpriarsacbf ngidondi tion in

accor dance wlthb hfjs dlofga 8}rﬁif'eh§£"leo or %”?hHFé;’b? 5(6}45% a?eQI4 £05 or 204,

208) coupled to or of sett ase sal t put

36. A circuit according to claim 35, further
characterized by a scanning circuit (52) being driven by the '
. phase shifted output signal at a frequency higher than said
input signal but synchronized thereto.



a corfespondi ng phase of the periodic variation of said control signal for

counteracting said deviation. 2. A cirtcuit accordingte-Claim 1,
characterized in that said phase offsetting nmeans cor‘rplrh}Is gs a f requency

di vider (204) coupled to a time shifting circuit (205) t HasBee laceil
out put signal ‘generation, said feedback signal being deH m?ut put
(B2) of said tinme shifting circuit. 3.23 Acircuit acco 1,
characterized in that said deviation of said oscillator output signal
produces a variation of the period of said output signal in accordance with
t he periodic variation [ ont rQl. S A circuit according to
Claim 3, characteri zedg&hﬁﬁ'hg?& 4 éng§mgrlﬁo of sai d output signal
remai ns unaffected by -said periodic variation of said control signal and
tracks the average period of said synchronizing input signal. - 17 - 5.

A circuit according to aim 1, further characterized by a scanning
circuit (52) being driven by said out puABSIBA{Tat a frequency higher than

said input signal but synggroniyaeRrddigingt irc@it (22)A 4 oesillat@C¢ayli ng to
Caim 1, characterized in thaz salag ras? offsett{n greans. %8rrplr | Ses a
frequency di vi dé}m(ﬁzf%) R QHPBY Sen g e FERUEDFR g EF (1S uftt MEAGE) 4ET! pat h
of sai d feedbacknuitiplelthag. that of ai synchromizing dnpyt tsign@lai A &ontrol
characterized i Ritdwdt (24), responsive to the input signal and a feedback signal
representative of the output signél, generates a control signal that
is indicative of a difference in phase or frequency between the
input and output signals. The oscillator is responsive to the
control signal for synchronized tracking of the output signal to the
10. input signal. The control signal exhibits a periodic variation which
‘tends to result in a deviation of the oscillator output signal from
its synchronized tracking condition in accordance with the
periodic variation. The phase of the output signal is offset
(by means of 142) relative to a corresponding phase of the
15 periodic variation of the control signal for counteracting this
deviation. |

FIGURE 1



sald output signal is obtained at an output (B2) of said tinme shifting

8. A circuit according to Claim 1, characterized in that the
peri ddi c variation of said control signal occurs at the input frequency. 9.
A circuit according to Caim 1, characterized in that said oscillator (34
or 203) devel ops an oscillatory signal ? an oscillatory frequency higher

circuit.

than that of said output frequency and

i nput f

requency, and incl

is an integral multiple of the
di ng a divider (42 or 204) responsive to said

oscillatory signal fof_gerferating said output signal. 10. A circuit

accor di

sai d divider relatfvet

ng to dai m 9 ehad
(142) conprises neaps

zed in that said phase. offsetting neans
of fsetting a phase of a division period of

of said synchronizing input signal. 11. A
output]signal to conpensate for a phase of f set

f set t¥ ng nmeans. 12. A circuit according to Cl aim
P>scanh|ng citcuit (52) being driven by the

- 18 - phase shlhtgb OuRput aghdl Ay a frequency higher than said input

si gnal
further

but synchrioni zeddt
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“characterized by a scanning circuit (52) for a video display responsive to
said oscillator output signal and having a scanning 'interval established
by the period of said output signal and subject to the variation thereof.
14. A synchronizing circuit, conprising: a source of a synchronizing input
signal (SYNC) at an input frequency; an_oscillator (34 or 203) for
provi di ng an out put signal at an output (ﬁequency that is a higher,
integral nmultiple of the input frequency; characterized by nmeans (24 or 210
or 220 or 230) responsive to said input signal and a feedback signal
representative of said output signal for generating a control signal that
is indicative of a difference in phase or frequencygpetween the input and

to said control signal for

out put signals, said,oscildator he ??SkgﬁﬁquuﬁuAuy

synchroni zed trackind 1l i d osci or output @ |mﬂmild i nput

si gnal , sag*gioigaol sKgan eXhIE: ﬁEWexperlodlr 'ak which tends to
result |n 4/ | |0r sSal QsCl aror __oll DIL SL

synchronlzed tracking condition in accordance with said peri odi c warlatlon
and neans' (142 or 2Q4, 205 or 204, 208%§?0upled to said control signal

generatin of fsetting a phs sai d feedback signgl relative to
a correspa;{j[g ?ﬁﬂase of Iae ﬁbﬂ&m di ffi'LINE]MC )qntz:&&&mﬂg 4ai d
devi ati on Ci rett i 0 -eat—44 zade—i n t hat ’

sai d devi ation of saild oscillator output signal conprises a variation of
the period of said output signal about an average period.
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*16. <A synchronizing circuit responsive to a synchronizing signal at a sync
frequency, conprising: -19 - a controllable oscillator (34) for
generatirg an oscillatory signal at a first nultiple of the sync frequency;
at | east one divider (42) for counting down the oscillatory signal over a
di vision period, to provide an output s3f@al at a second nultiple of the
sync frequency; a phase conparator (58) operable to conpare an oscill ator
out put and the synchronizing signal for producing a tuning signal coupled
to said oscillator for synchronizing the output signal to. said
synchroni zi ng si gnals~—char ThZed by means (1242 for—offsetti ng a phase
of the division per od ré’gf ébto a phase of. the synchroni ziphg signal. 17.
The circuit of clai 1

periodi ¢ conponent

nal has a
sHas? of fsetting
Aponent of the same
17,

$ai d phase offsetting means~provi des a phase of fset
i gnal successi ve pgrids of substantially equal
uit claim 1 f

hase t he put signal t©''obtain

racterized by neans
FG. 4

N SV T e tgenCy—att Wit —trt—

frequency in the oufpug signal. 18. The CIrCUIt of -
characterized in th
such that the outpu

duration. 19. The gi
(160) for shifting
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‘a predeterm ned phase alignnment with the synchronizing signal. 20. The
circuit of claim 19, characterized in that the phase shifting nmeans
conpri'ses a one-shot (164, 166). 21. The circuit of claim 16,
characterized in that said divider conprises a digital counter (74) and
sai d phase offsetting means includes negpe (121, 123, 136, 134, 152, 143)
for at | east one of presetting a predeterm ned starting count of the
counter and triggering an output at a predeterm ned count of the counter.

- 20 - 22. The circuit of claim 21, further characterized by nmeans (115)
for selecting the predeterm ned count, such that the phase of the division
period is selectable relative to the phase of the synchroni zing signal, for
setting the average val ue of the tuning-==igaal substantially equal during
successi ve periods of the triggerﬁBGDsi@h&%@SZB. The circuit of claim 16,
characterized in that said dividerjgig2) c rises a first digital counter
(74) operable to count the first me1ipIe f1§ﬁe sync frequency down to the
second multiple of the sync frequ ¢ andif rt‘Her including a second
counter (72) operable to count do}B ?o t he gync frequency. 24. The circuit
of claim 23, characterized in th T he pﬁbse of fsetting neans (142)

conpri ses neans ' 0100
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1101
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(1213 123, 136, 134, 152) for loading the first digital counter (74) to a
preset count. 25. The circuit of claim 24, characterized in that the first
digital c¢ounter (74) is supplied with a |oad signal (at 152) such that the
first -digital counter is |oaded to said preset count during each period of
the synchroni zing signal. 26. The cirgyg of claim 25, further
characterized by a controller (115) coupled to the first digital counter
(74) for providing the preset count. 27. The circuit of claim 26, further
characterized by a delay neans (160) coupled to the output signal, where
the delay neans is settable to a predeterm ned delay by the controller (1
15). 28. The circuit of claim , furth characterized by a del ay neans
(160) coupled to che out pit Si gg fgr pr%? ding a drive signal at a

lrat et o t ut, si gndgl
gr

settable delay re he oyt p : d wherei.n the preset count

of the firstSYNQit .' 7 nd
for aligning #Hphat e ,;%Vgs‘gh'@# VZCEEE i
i nput signal. 29. PRE rcui t=ef=—ed ai m

scanning circuit (52) OPQth i gnah for scanning at the
second mul tiple @01t hels{ oL The| cir @bt of claim 29,
characterized in that ‘[gfr sent s hori zontal video |ine
scanni ng frequency and whereif i dnal ha frequency of

2 2{0_7' 203
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SYNC
by - LW 1> DELAY H— Y29 a0 54
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‘twi ce the sync frequency for noninterlaced scanning. 3 1. The circuit of
claim?29, further characterized by a phase | ocked |oop (54) coupled to the
scanni*ng *circuit, the phase | ocked | oop being responsive to an output of

t he phase offsetting neans (142). 32. The circuit of claim 19,
characterized in that the phase shifting peans (160) and the phase

of fsetting neans (142) are coordi nated %maintain the predet er m ned phase
alignnment with the synchronizing input signal. 33. The circuit according
to claim32, characterized in that the phase offsetting nmeans (142)
conprises a digital. counter (74) and the phase shifting neans (160)
conpriseés a one shot (164) with a selectable pulse wdth, a controller
(115) being operable to select the predeterm ned count. 34. A

synchroni zing circuit, conprising: a source of a synchronizing input signal
(SYNC); a source (34) of clock signals; characterized by nmeans (24) for
synchroni zing said clock signals to said input signal, said clock signals
exhibiting a periodic variation in frequency within each period of said
synchroni zing i nput signal; a g&éiﬂgr (42) coupled to said source of clock
signals for dividing the frepﬁ Q f said clock sjgnaps to obtain an

out put sig Gof‘{fzéaquenc Nipgher than that of sdi l:1 r__n)out Si gnal('Dand -
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means. (142) for ofl m [ of a division periog
relative to a.phas ’! mmmﬂﬂ Fﬂﬂﬂnl zing input signallfi
counteract said periodfc Yard atsi om i n frequency. 35.

further characterized by ns (160) for

sai d output si gWHAP ISTBRIMBDASEOr a phase of fset gé
of.fsetting nmeans. 36. A circuit according to claim 35,

tqQ claim 34,

sai d divider

.characterized by a scgnni L&gs‘iﬁdh? 'igin??)gi}cﬁei-%%ﬁ%@n by the phase shifted

out put si gnal
t hereto.

at a frequency” hi gher

han sai
a source of a synchronizing input signal (SYNC) at an input

frequency;

an oscillator (34 or 203) for providing an output signal at an
output frequency that is a higher, integral multiple of the input
frequency; '

means (24 or 210 or 220 or 230) responsive to said input
signal and a feedback signal representative of said output signal for
generating a control signal that is indicative of a difference in phase
01; frequency between the input and output signals, said oscillator

being responsive to said control signal for synchronized tracking of

said oscillator output signal to said input signal, Characterized in that

»

said control signal exhibits a periodic variation, at regular
intervals, which variation tends to cause a deviation of said oscillator
output signal from its synchronized tracking c_ondition. in -accorddance
with said periodic variation; and

offsetting means (142 or 204, 205 or 204, 208) are coupled to
said oscillator (34 or 203) for offsetting the phase of said output
signal in accordance wi,ih a corresponding phase of the periodic

variation of said control signal for counteracting said deviation.

2. A circuit according to Claim 1, characterized in that
said phase offsetting means comprises a frequency divider
(204) coupled to. a time shifting circuit (205) in a path of said
output signal generation, said feedback signal being developed
at an output (B2) of said time shifting circuit.

3. A circuit according to Claim 1, characterized in that

- said deviation of said oscillator output signal produces a

variation of the périod of said output signal in accordance with
the periodic variation of said control signal.

R X A circuit according to Claim 3, characterized in that
the average period of said output signal remains unaffected by
said periodic variation of said control signal and tracks the
average period of said synchronizing input signal.

si gnal but synchroni zed



