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This invention relates generally to the field of horizontal
deflection systems for television apparatus. More particularly, this
invention relates to the generaticn of horizontal synchronizing
signals useful in systemns displaying video signals at higher than a
basic- or standard- horizonta! scanning rate.

Television apparatus require that the circuits generating the
raster scan be synchronized with the video signal being displayed.
Standard NTSC video signals, for example, are displayed by
interlacing successive fields, each field being generated by a raster
scanning operation at a basic or standard horizontal scanning rate of-
approximately 15,734 Hz.

\ The basic scanning rate for video signals is variously referred
t¢ as fuy, 1fy, and 1H. The actual frequency of a 1fy signal will vary
according to different video standards. In accordance with efforts
to improve the picture quality of television apparatus, sysiems have
been developed for displaying video signals progressively, in a
noninterlaced fashion. Progressive scanning requires that each
displayed frame must be scanned in the same time period allotted
for svamung une of the two fleids of the interlaced tormat.
Accordingly, the horizontal scanning frequency "must be twice that
of the interlaced video signals. The scanning rate for such
progressively scanned displays is variously referred to as 2fy and
2H. A 2fy scanning frequency according to standards in the Uniled—-
States, for example, is approximately 31,468 Hz. A similar

~ gituation is presented when a video signal with a higher horizontal

scanning frequency as broadcast or cablecast, for example 2fy, is to
be displayed at 4fy, or at other multiple rates. |

A problem that may be encountered in generating a second
horizontal synchronizing signal, for example at 2fy, from a first
horizontal synchronizing signal, for example at 1fy; in a video
signal, is” assuring sufficiently precise symmetry of the second
synchronizing signal within the period of the first synchronizing
signal. The period of the second signal may vary due to jitter of the
edges of the pulses in the first signal. If the symmetry of a 2fH
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varlously referred to as fH, |IfH and 1H The actual frequency of a [err]
signal will vary accordi ng to different video standards. In accordance with
efforts to inprove the picture qualityp of television appar agies wggqms
have been devel oped for di spl ayi ng video signals progressively, In a
non-interlaced fashion. Progressive scanning requires that each displ ayed
frame nmust be scanned in the sane tine period allotted for scanning one of
the two fields of the interlaced format. Accordingly, the horizontal

scanni ng f spnckronizingstsigeal, Wioreexamiplef is hwoi veey | presise i witbinsiamyali$y The

o o [orr PoRoty o Bkl *hRg By BAOF AR BeTiniidied Bt Filony el o
t he Unit edir@tantsvenyr othemiine, in sheprasier.naf iy can ¢adseza gpki raster
. effect, as shown for example in FIGURE 8. A raster 2 has a first set
s of altefnate scan lines forming a picture portion R which diverges to
the right and a second sot of alternate scan lines forming a picture
portion L which diverges to the left. Adjacent retrace pulses are of
different amplitude because different peak to peak yoke currents
flow during adjacent trace periods. Different peak to peak yoke
10 currents flow during adjacent trace periods because adjacent trace
periods are of different langth. The amount of the scanning
difference between adjacent lines will depend on the magnitude of
the period difference and the overall energy recovery efficiency of
_ the detlection circuit. The effect of raster splitting is exaggerated
15 in FIGURE 8, wherein the scan lines of portion L begin sooner than
~ the scan lines of portion R. However, time differences betwsen
adjacent trace periods on the order of only 100 nanoseconds may
cause unacceptable amounts of raster splitting.
Phase locked loop systems are widely known and used in
2c tslevision apparatus. Indeed, dual phase locked loop systems have
been developed for providing accurate 1fy synchronizing signals. In
such a configuration, a first phase locked loop is a conventional
ohase locked foop in which the output of a voltage controlied
oscillator, or the output of a counter divided digital oscillator, is
25 compared to, and subsequently locked to, the incoming horizontal
synchronizing pulse stripped from the video signal which is to be
processed and displayed on a cathode ray tube. The second phase
" locked loop, which also operates at a 1fy rate, compares the same
~ oscillator output of the first loop with a 1fy rate pulse
30 representative of the retrace voltage across the deflection yoke
used to generate the 1fy scanning current, . The error voltage from
the second phase comparison is used to generate a pulse width
modulating signal which determines the initiation of the 1fy output
device turn on, and subsequently, retrace initiation, or the phase of
35 each line within a vertical field. A one shot timing device can
provide a constant mark/space ratic between the pulse width
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scanni ng frequency as broadcast or cpblecast, for exanple [err], is to be
di spl ayed at [err], or at other nult|ple rates. A problem that nay be
encountered in generating a second hgizontal synchronizi ngCa 54517 or
exanple at [err], froma first horizpntal synchronizing signal, for exanpl e
at [err], in a video signal, is assuting sufficiently precise symmetry of

t he second synchroni zing signal with{n the period of the first
synchron|2|ng signal. The 2

modulating output signal and the 1fy output switching transistor.
The loop response of the| first phase locked loop is usually
relatively slow.  Accordingly, the first phase locked loop normally
has narrow bandwidth to optirhize phase jitter reduction with
‘5 decreased input RF signal strehgth as evident in fringe reception
areas. The second phase lock d loop generally has a faster loop
response. Accordingly, the second phase locked loop has a wider
bandwidth ailowing the second |[phase locked loop to very closely
rack variations in the raster scanning current due to horizontal
10 cutput transistor storage time |variations and high voltage
transformer tuning effects, resliting in a straight, nonbending
raster under all beam current lpading conditions. The only
significant exception to this m¢de of operation is with respect to
. those compromises necessary in the first phase locked loop to
1§ accommodate signals from vidgo cassette recorders and the like, in
which step changes of up to 10 microseconds in phase are
sometimes encountered. Tradgoffs in respective loop responses can
be made to provide adequate Wweak signal performance without
significant overall degradation|of receiver performance.
20 . An asymmetry in the firgt synchronizing signal, for. example at
1fy, can be introduced by the very nature of the phase locked ioop
| ‘'used in the synchronization system, which requires that the- first, or
11y, timing signal be used as a| feedback signal to the phase
comparator in the phase locked|loop. The asymmetry has been
25 corrected in the past, for exaniple, by special signal processing
circuits associated with operation of the first phase locked loop
and/or the circuit used for converting the 1fy timing signal to a 2fy
timing or synchronizing signal. | These can be costly, and can result
in unwanted delays in propagating synchronizing information through
30 the deflection circuitry, | _ '
it is an aspect of this inyention to provide a horizontal
deflection system having accufate synchronizing circuits for use in
displaying video signals at a njuitiple scanning rate, where an
asymmetry stems from a periZLic perturbation of a -
35 synchronizing/timing signal. Iy accordance with this aspect of the
invention, a first phase locked|locp generates a first timing signal
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period of the second signal may vary jdue to jitter of the edges o e
pulses in the first signal. If the syjmetry of a 2fH synchroni zi ng signal,
for exanple, is not very precise within any [err] period, for exanple, the
2fH trace will be initiated at a diffjgrent instant every ot %N#gq&n t he
raster. This can cause a split rasterjeffect, as shown for exanprg in -
FIGURE 8. Araster 2 has a first set jof alternate scan lines formng a
picture portion R which diverges to the right and a second set of alternate
scan lines formng a picture portion [L which diverges to the left. Adjacent

retrace pU|a'?e?l Hr &t ‘hfqr@ofnftﬁljrg gﬁf\%}‘u rtgiefr@&ﬁé‘HéFDé’??régbéﬁHiﬁEQb g0 peak

yoke curre ow during a tra eri ods. nt peak to. peak
.yoke curr eftorfzanga &Yﬂﬁgr%Fﬁ&lﬁomPén &n | dJ4dgecsigna adjéc?é?ﬂvec”ﬁ ce

periods ar gj@uitliddrivest flopnofte firee fring!sighal,ha wwond dimidd esighad,
bet ween adj,acent |ines .l depend qnlthe... . _
~ “having a second frequé)ncy at p multiple of the first frequency and
s subject to a variation in frequgncy at a rate corresponding to the
first frequency, A second phage locked loop receives the second
timing signa! and a feedback sjgnal in accordance with the second
frequency, and includes a voliage controlled oscillator for
generating a smooth horizontal synchronizing signal at the second
10 frequengy. The sécond phase Ipcked loop has a loop response
" characteristic preventing the poltage controlled oscillator from
changing frequency as fast as |the rate of variation of the second
timing signal. A horizontal oulput deflection stage may be coupled
to the second phase locked logp for synchronized horizontal scanning
15 in accordance with the second frequency. The two phase locked
loops are configured in tandem, in conjunction with the signal rate
converter, or multiplier. No additional signal processing circuitry is
needed to correct the symmetry of the timing signal generated by
the first phase locked loop or[the symmetry of the multiple rate
20 timing signal derived by the cpnverter. |
In an iilustrative embodiment, the first phase locked loop
operates at a first horizontal gcanning frequency, for example 1fy,
and the second phase locked Ipop, including a voltage controlled
. oscillator, operates at a secorld horizontal scanning frequency which
25 'is a multiple of the first frequgncy, 2fy. The first phase locked loop
synchronizes a 1fy voltage controlled oscillator output, or counter
divided oscillator output, to the synchronizing signal of an incoming
1fy video signal. The second phase locked loop synchronizes the
raster scanning with a 2fy vidqo signatl from a 2fy speedup video
30 processing system.
The symmetry of the se¢gond timing signal within the period of
the first timing signal need not|be exact. Rather, the second phase
locked loop is characterized by a loop operation which averages the
asymmetry errors due to devigations of the first timing signal from a
35 tifty percent duty cycle. Thergfore, the second phase locked loap
automatically provides correctipn of asymmetry, and at the same

This Sheet Has Been R

LT




gm"?N 5PA. "ﬂfg ?)aerl od dlzfaference1<131 the ovad Al 4e182€8r19}; r ecov g9§/923994465,83

efficiency of the deflection circuit.] The effect of raster splitting is

exaggerated in FI GURE 8, wherein the|scan |ines of portion L begin sooner

“than the scan lines of portion R Hovever, tine dlfferencesh@g 8851
adjacent trace periods on the order onIy 100 nanoseconds nay cause

unaccept abl e amounts of raster splittling. Phase | ocked | oop systens are .

wi dely known and used in television gpparatus. |ndeed, dual phase | ocked

| oop systems have been devel oped for |providing accurate [err] synchronizing

signal s. 'tﬂnéuclbckscﬁfé Wﬁéht@l‘ o@tp’ 'traéﬂébﬁéﬁ émjﬁe%l %P dénérated
conventi onalqﬁ)nr}f _@gcked | 0o ch the o s la. vol t r%ﬁ CcO troI | ed
osci || at orS ?:%'unt e fieq nﬁthﬂ Zihg-s19
conpared tthe @mrwmwwwmnl eircait (havet tive isamei freqbencyoand a f|xed
synchr oni zﬁ%gul,g‘gt@wshpﬁ)ed fromthg video signal
5 The response of the second phase locked foop is slow enough to
reject any component of the filst timing signal, but fast enough to
track video cassette recorder type signals, as these types of signals
will produce a response first fiom the first loop and secondly from
the second loop. The second ppase locked locop has a low pass filter
19 which prevents the voltage cdntrolied cscillator thereof from
- changing frequency as fast as the error signal changes due to the
asymmetry of the uncorrected gecond timing signal. The error ‘signal
changes at the rate of the first{timing signal. In a 1fy to 2fy '
system, for example, the 2fy Yoltage controlled osciliator does not
15 respond quickly to the frequengy variation of the uncorrected 2fy
timing signal from the converter, which varies at the 1fy rate. By
the time the 2fy voltage contrglled oscillator increases frequency a
iitte, for example, responsive fto an error correction control signal,
the error control signal tries to|reduce the frequency. This has the
2¢ effect of driving the error signgl closer to an average value, which
results in a smooth 2fy rate. Raster bends are corrected by the fast
nature of the second phase loced loop. |
It is another aspect of the invention to provide a smoothing
circuit for correcting asymmetly errors in multiple rate
25 synchronizing systems due to periodic perturbations in a
synchronizing or timing signal. | In accordance with this aspect of
the invention, a signal source generates a first timing signal at a
first frequency, subiect to a périodic variation in frequency at a
rate in accordance with a second, lower frequency. A phase locked
sc loop, for receiving the first timing signal and a feedback signal in
accordance with the first freqyency, includes a controllable
oscillator for generating a smgoth horizontal synchronizing signal at
the first frequency. The phase| locked loop has a characteristic laop.
response preventing the contrpliable oscillator from changing
3s frequency as fast as the rate |of variation of the first timing signal.
A horizontal cutput deflection stage may be coupled to the phase
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ich is to be processed and di splaygd on a cathode ray tube. The secon

phase | ocked | cop, which also operatgs at a [err] rate, conpares the sane
oscillator output of the first loop with a [err] rate pul se representative
of the retrace voltage across the-deflgection yoke used to e | fH
scanning current. The error voltage ffromthe second phase c ggbrléo

used to generate a pulse width nodul gting signal which determ nes the
initiation of the [err] output devicg turn on, and subsequently, retrace
initiation, or the phase of each ling within a vertical field. A one shot

timng deviggketToth Mrd8yAchromized hprizontal scanning in accordance with

the first frequency. The errors| are corrected by operation of a low
pass filter in the phase locked |loop adapted to reject any signal
components in accordance with |the second frequency. A second

5 phase locked loop may generate a second timing signal in accordance

~ with the second frequency, syfichronized with a horizontal
synchronizing component of a yideo signal. The low pass filter
prevents the oscillator from changing frequency as fast as the error
signal changes due to the asymmetry of the first timing signal

1o within the period ofthe secong timing signal. As a result, the error
signal tends toward an averag value, which smooths the output of
the osciltator. The first frequency is a multiple of said second
frequency, far exampie an eve multlple

in the Drawing:

s FIGURE 1 is a block diagram of a horizontal deflection system
in accordance with this invention, having synchronizing circuits for
generating timing signals to dipplay 1fy video signals at a 2fy
horizontal scanning rate. ' |

FIGURES 2(a), 2(b), 2(c),| 2(d) and 2(e) are waveforms useful for

20 explaining the asymmetry inhergnt in the circuit shown in FIGURE 1.

' FIGURE 3 is a schematic|of a 1fy to 2f4 analog signal converter
suitable for use in the synchromnjization system shown in FIGURE 1.
FIGURE 4 is a block diagram of a horizontal deflection system
in accordance with this inventjon, having synchronizing circuits for

25 generating timing signals to digplay a progressively scanned video
output, and including a ify to 2fy digital signal converter.

FIGURES -5(a), 5(b), 5(c),| 5(d), 5(e) and 5(f) are waveforms
useful for explaining the asyn#m.etry inherent in the digital circuit
shown in FIGURE 4. |

30 FIGURES 6(a), 6(b), 6{c) jand 6(d) are waveforms useful for
explaining the manual phase agjustment between 1fy and 2fy
synchronizing signals for the cifcuit shown in FIGURES 4 and 7.

FIGURE 7 is a circuit diagram showing the second phase locked
loop of FIGURE 4 in more detall.
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and the {err] output switching transi$tor. The |oop response of the first
phase | ocked loop is usually relatively slow Accordingly, the first phase
| ocked | oop normally has narrow bandwigith to optim ze phaseﬁ'éAtgs 451
reduction with decreased i nput RF sigpal strength as evident 1n Tringe
reception areas. The second phase | ocked | oop generally has a faster |oop
response. Accordingly, the second phase | ocked | oop has a w der bandw dth
al l owi ng the second phase | ocked | oopjto very cl o'sely track variations in

e vari ations i oL us & Walghaltt Huqtating bty SpIIRAY a8 & P no i n
straight, ROYASE,Q! ﬁst)ég'l S)ﬁlﬁ!}' 2] '"Qeﬁfﬂn@br‘?”éﬁ'% ?%%cﬁ?féméocffj b‘hg The
only signi fslym@lmtroqmngt ishgnélo this nogle of operation is W th respect to

A synchronization system for displaying 1fy video signais at a

s 2fy scannirng rate is shown in Hock diagram form in FIGURE 1, and
generally designated by refererice numeral 10. An analog circuit 12,
for example, comprises a sync |separator 14, a phase comparator 16
and a voitage contrclled oscilldtor 18 having a 1fy rate output
“signal. Voltage controlled oscillator is denoted 1fy VCO. A 1fy

10~ video signal is an input on line |11 to sync separator 14. The 1fy
video signal may be a standard| NTSC interlaced video signal. The
sync separator 14 provides hofizontal synchronizing pulses on line
13 as one input to phase comparator 16 and vertical synchronizing
pulses on another output line, not shown. The output of phase

15 comparator 16 on line 15 is an input to low pass filter 20, denoted
LPF. . The error control signal generated by phase comparator 16 on
line 15 is integrated by low pass filter 20 to develop an error
control signal for voltage contfolled oscilldtor 18. The output of
voltage controiled oscillator 18|on line 17 is a 1fy frequency timing

2¢ signal. The 1fy timing signal pn line 17 is an input to 1fy-to-2fy
converter 22.- The 1fy timing $ignai on line 17 is fed back on line 19
as the second input to phase cpmparator 16. Phase comparator 16,
voitage controlled oscillator 18 and line 19 form a first phase
locked loop, generating a 1fy fate output signal. The 1fy timing |

25 signal on line 17 is phase locked to the synchronizing signals of the
1fy video input on line 11. |

A 1fy-t0-2fy converter 22 generates a 2fy rate timing signal
on line 23 from the 1fy timing [signal on line 17. The 2fy timing
signal on line 23 is an uncorrepted timing signal, denoted 2f,-REF.

30 The operation of the 1fH to 2f,} converter 22 is explained in more
detaii in connection with FIGURE 3.

The 2iy timing signal on line 23 will be symmetrical only in so
far as the 1fy timing signal onjline 17 has a perfect, or nearly
perfect, fifty percent duty cycig, and tight tolerance parts- are used

35 -in the 1fy to 2fy converter 22.| As a practical matier, the duty cycle
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of up to 10 m croseconds in phase are
respective | oop responses can be nade
performance w thout significant overa
performance.. An asymmetry in the firs
| fH can be introduced by the very na
t he synchroni zati on system which req
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variation of the output of the lpw pass filter 20, which is the error
correction signal for the voltagp controlled oscillator 18. The .1fy
jitter causes a cyclical variation of the output of voltage controlled
oscillator 18, at the 1fy rate. The 1ty synchronizing pulses shown
in FIGURE 2(a) are separated filom the 1fy video signal by sync
separator 14. The error signal,|or control voltage, shown in FIGURE
10 2(b) is typical of how the the }iy jitter can occur. The jitter may
~ result from feeding back the 1fy timing signal to the phase
comparator. The error control jsignal gradually decreases over most
of the 1/fy period, which cause$ the frequency of the 1y VCQO to
graduaily decrease during each| 1/fy period. The 1fy signal produced
15 by voitage controlled oscillator 18 shown in FIGURE 2(c) is phase
locked to the synchronizing pulses. The frequency of the voitage
controlled oscillator varies to tfack the 1fy synchronizing pulses.
The 2fy timing signal, which ig derived from the 1fy signal, has two
pulses for each period of the 1f signal as shown in FIGURE 2(d). The
2c  first 2f,y pulse shown has a penjod t5 and the next successive 2fy
puilse has a period tg. Due to|the typical variation in the controi
signal for the 1fy VCO, the peripds ty and tg may not be equal. As
shown in FIGURE 2(c), for example, ty is shorter than tg. Therefore,
the retrace pulses which would result from the uncorrected 2fy-REF
25 signal have greater amplitudes|during the alternate periods tg than
‘during the alternate periods ty hs shown in FIGURE 2(e). An
alternating succession of retrace pulses having different .amplitudes
Y1 and Y2 results in the two gets of alternating trace lines having
different starting points, as illugtrated in FIGURE 8. The
30  uncorrected timing signal 2fy-REF on line 23 may exhibit
unacceptable  asymmetry, which might result in a split raster.

A second phase locked lgop is formed by a television horizontal
processor circuit 24, which may be embodied as an industry type
CA1391.  Functions in the CA1891 include a phase comparator, an

35 oscillator, a Vce voltage regulator and a predriver.

-
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frequency corresponding to a horizontfl synchroni zi ng conponent in a video
signal. A converter circuit derives, fromthe first timng signal, a second
timng signal, having a second freque cy at a multiple of tREA 85451
frequency and subject to a variation-jn frequency at a rate correspondlng

to the first frequency. A second phase | ocked | oop receives the second
timng signal and a feedback signal in accordance with the second

frequency, and includes. a voltage con rolled oscillator for generating a
snmoot h hor waakt aigsghgerormange s withutasigrificant wvbedalle degragdatitime ofecond

phase | ock éﬁ&ﬁresponse characteristic preventing the voltage

controlledﬁgg%PEF pgr°?ron1c agglng frequency as fast as the,rate of

variation of t T st age
f the thearyreme fHApHFﬁeﬁz within 3.Qiven dby | Reted s

may be cougLied thatithe ﬁe@toaﬂ tnéaﬁﬁol ¥@¢l ihothe igiven 1f, period has a
s frequency that is too high, the pext pulse will have a frequency
which is toc low, and vice versd. Referring to FIGURE 2(c), ta + tg is
constant,” equalling the 1fy peripd. The variations of the 2f;-REF
signal will always resuit in sudcessive error signals of an opposite
sense for each 1fy pericd. This will be true except in those
10 instances when there happens tp be no asymmetry error and no error
voitage in a given 1fy period. he low pass filter of the 2f loop
will not let the 2f, voltage corjtrolled oscillator change frequency
- as fast as changes occur in the error control signal resulting from
variations in the uncorrected 2fy-REF timing signal, which occur at
15 a 1fyy rate. By the time the 2fy} voltage controlled oscillator
decreases frequency a little, fof example in response to an increase
- in the frequency of the 2fy-REHN timing signal during a period ta the
error signal changes sense to ihcrease the frequency in response to
the subsequent decrease in the|frequency of the 2fy-REF signal
29° during the subsequent period tg of the same 1fy period. This has the
efiect of driving the error contfol signai closer to an average value,
~which results in a smooth 2fy DRIVE signal. Accordingly, the’
CORRECTED 2fy synchronizing signals on line 27 are sufficiently
symmetrical within the period of the 1fy timing signal to prevent
25 raster splitting. Stated more b oadly,'the second phase locked loop
is not only effective to lock the| CORRECTED 2fy signal to the 1fy
synchronizing signal, the second phase locked loop is effective to
average out the timing errors i} the uncorrected 2f-REF signal due
to 1iy jitter. The timing errors| cannot be corrected by employing a

30 phase control loop which does|not include an oscillator.
FIGURE 3 illustrates a supitable 1fy to 2fy converter circuit 22.

which may be utilized in the cifcuit shown in FIGURE 1. The circuit
22 generates a 2fy timing signfl on line 23 responsive to a 1fy
timing signal on line 17." Positive pulses of the 2fy,-REF output
35 signal on line 23 are generated when transistor Q14 conducts.. An
inverted output signal is available at the collector of transistor
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The two phase | ocked | oops are confi
the signal rate converter, or nultip
cirrcuitry is needed to correct the 4
by the first phase | ocked loop or th
signal derived by the converter. In

phase | ocked | oop operates at a firs
exanple [err], and the, second phase

control | ech%ci | %ﬂ@‘,‘t'%é}fa?ﬁgs&'oé

whi ch is argndisior! SwitthédeQROr ahdf Qe
| oop synchronﬁz%ﬁ a [err] voltage co
di vi ded o thedhep -, to the sy
vi deo signal . TFee stigpriimpigasignal is

s cireuit 22 through capacitor C2
convert each rising edge of th
and each trailing edge thereof
waveform on line 21. In the a
level at the base of transistor
the voltage divider formed by r
+16 volts, for example. The
transistors Q12 and Q13 will b
emitter follower configuration
diode D11 will also be at Vce/
therefore be at Vce/2-Vbe, whi

transistor Q13. Accordingly, i
is turned on and transistor Q1
Q11 will be at Vec/2 - Vbe du
The base of transistor Q10, w
The emitters of transistors Q1
Accordingly, in the same quie
turned on and transistor Q11
voltage spike raises the voltag
Veo/2 + Vbe, the voitage at th
to Vec/2, and of sufficient ma
the same time, transistor Q12
Q13 turns on, the base of tran

10

and transistor Q14 will turn on.

positive 2fy rate pulse will b
30
terminates, the additional volt
dissipated at a time constant
R14 and capacitor C2. When
transistor Q13 will turn off an
transistor Q13 turns off, transi

P4 i +49 511 4182811~ 499823994465:8 9
pccordance wth the second frequency.

gured in tandem in conjunction with
i er. No addit-ional signal processing
hmetry of the timng %Qzﬁna&é&erated
e symmetry of the.nmultiple rate timng
N il lustrative enbodi nent, the first
hori zontal scanning frequency, for
ed | oo i ncludj ng a .vol t.age
6@%0%098&@’8& hV éﬂf&rﬂﬁ'ﬁ'ﬁ 4fr equency
fugncthe brerhandhandiQs2 amd@i8ocked
ntrolled oscillator output, or counter
hchroni zing signal of an incomng [err]
capacitively coupled to converter

transistor Q14. When the posi

The effect of capacitor C2 is to
1fy timing signal to a positive pulse,
.a negative pulse, as shown by the
sence of such pulses, the voltage
12 will be Vce/2, by the action of
sistors R12 and R13. Vcc may be
iescent voltage at the emitters of
Vee/2 - Vbe, by reason of the
transistor Q12. The anode of
, and the cathode of diode D11 will
h voltage appears at the base of

this quiescent state, transistor Q12
is turned off. The base of transistor
to the voltage drop across diode D10.
ich is also line 21, will be at Vec/2.
and Q11 will be at Vcc/2 - Vbe.
cent state, transistor Q10 will be
ill be turned off. Whenever a positive
level at the anode of diode D11 to -

base of transistor Q13 will be raised
nitude to turn on transistor Q13. At
will be turned off. When transistor
istor Q14 will be pulled to ground,

When transistor Qt4 turns on, a

initiated at the collector of
ive voltage spike on line 17
ge across capacitor C2 will be
etermined by the values of resistor
apacitor C2 is sufficiently discharged,
transistor Q12 will turn on. When -
tor Q14 turns off, and the 2fy pulse

is terminated. When a negativp voltage spike lowers the voltage on
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[err]- speed up video processing syste
signal- within the period of the first
Rat her, the second phase | ocked | oopy

-whi ch averages the asynnetry errors d
signal froma fifty percent'duty cyc
| oop automatically provides correctio
I ocks the 5

ling 21 to Vee/2 Vbe, transistor,

transistor Q10 will be turned off.
transistor Q10 will be turned off.

transistor Q14 turns on, and pr
When the negative voltage spik
capacitor C2 discharges, trans
Q10 wiil turn on.
turns off, and terminates the p
the 2fy-REF pulses on line 23
variation is of no consequence,
1391 type integrated circuit, is
that the pulse width of the 2fy-
approximately one-half of the
other input to the phase comp

i
ator.

Snni ng W& A1 4233811 deo si 4APARSBBALERIRI0
The symetry of the second timng
timng signal need not be exact.

characterized by a REP g54863ti on
e to deviations of the first timng

Therefore, the second phase | ocked
of asymretry, and at the sane tine,

Q11 will be turned on and

When- transistor Q11 turns on,
When transistor Q11 tumns on,
duces another positive 2fy pulse.
terminates, and the charge on

stor Q11 will turn off and transistor

When transistor Q11 turns oft, transistor Q14

psitive pulse. Although the width of
will be subject to some variation, this
as the phase comparator 26, of 'a
edge sensitive. It is only necessary
REF pulses be wider than

trace derived pulse, which is the
This minimum width can be

of capacitor C2 and resistor R14. At
should be maintained as narrow as is
a fast switching response in the

h in block diagram form in FIGURE 4,

rence numeral 40. The 1-chip

shown in FIGURE 5(b), is an error
The frequency

Accordmgly,

15 assured by the proper selection
- the same time, the puise width
necessary in order to maintain
converter circuit.
A synchronization systemy for a total 2fy deflection

2¢ synchronization system is show
and generally designated by re
(analog circuit) 12 shown in FIGURE 1 is embodied as an industry
type TA8360 1-chip. A 1fy video signal on line 11 is an input io
sync separator 14. The sync geparator 14 provides vertical

25 synchronizing pulses on line 43 and 1fy horizontal synchronizing
pulses on iine 13. The 1fy synchronizing signals on line 13, shown in
FIGURE 5(a), are an input to pllase comparater 16. The output of
phase comparator 16 on line 1
control signal input to low pasp filter 20'.

30 characteristic of the law pass [filter in the TA8360, for example, is
determined primarily by exterria! timing components.
block 20' is shown by dashed lines. The external elements may be a
series R-C network, having a 40 microfarad capacitor. and a 3K
resistor coupled between the cppacitor and ground. Voltage

35 controlled oscillator 48 operat

ceramic resonant circuit 50.

‘at a 32fy rate, responsive to a
nominal 32fy timing signal on Iine
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si gnal .
circuit have the sane frequency and

The second synchroni zi ng si gnal

and the horizontal deflection
fi xed phase rel ationship. The

résponse of the second phase |ocked H@p is slow enough to REAE5,45Y

conponent of the first timng signal,
cassette recorder type signals,
response first fromthe first |oop an
second phase | ocked | oop has a low p
control | ed48sshawen dn FIQURE S(chnisc

| ch
Si Gnal . Thang; o8Nl B 18, “g@;&ﬁ

a [err] toS{gal] sbg W‘EM'E

as these types of signals wll

but fast enough to track vi deo

produce a -
secondly fromthe second | oop. The
s filter which prevents the voltage
nigpub tor 2 qlividey bys32 asitcuits 52he error

lrbt]ﬁ It gRiHe 17 9% fsd aS‘i?Q“aném ng

Imn (ﬁg

Th@ ﬁm rslgaal segancvaﬁut @n Bae

nal. In
it®| at or

does not rgfPPedling/ttyof phase compgrator 16, which can result in the error

s controi voltage of FIGURE 8(b)
ripple as shown.

_ back to the phase comparator

being adversely modified by a 1fy

In the event the width of the 1fy pulses, being fed
16, are too wide, the pulse width can

be reduced, for example by serLes coupled capacitor 54. The 32fy

output of the resonant circuit

10 1-chip, on line 51.

A progressive scanning
number of control functions.
on line 51 and the 1fy output
circuit 58. The 32fy signal pr
The. output of the divide by 16
frequency of 2fy, twice the 1}
circuit. The 1fy timing signal o
synchronizing signal for initiali
circuit 58 and synchronizing t
line 17. The output of the divi
input to pulse width circuit 60
the width of the pulses in the
will be wide enough to ensure
64 in the CA1391 type integra

As is the case with the ci
signal is symmetrical only to

15

20

of the 1fy signal is fifty percent.

- error control voltage for the 3
of FIGURE 5(b). The error co
each 1fy period. Accordingly,
VCO falls periodically, during
falls, each subsequent output
frequency. As the frequency d
increases. The dividser circuit
signal, which has a period of 32
dividing the period in half, thaf

30

$0 is also available externally of the

ontrol circuit 56 also provides a
he 32fy output of resonant circuit 50
line 17 are inputs to a divide by 16
ides a CLOCK input for circuit 58.
circuit is a timing signal at a
rate of the output of the divide by 32
tine 17 provides a PRESET
ing the counter of divide by 16
circuit 58 with the 1fy signal on
e by 16 circuit 58 on line 58 is an
Pulse width circuit 60 assures that
ncorrected 2fy-REF signal on line 61
roper operation of phase comparator
phase locked loop circuit 82.
cuit shown in FIGURE 1, the 2f4-REF
he extent that the initial duty cycle
The effect of the 1fy ripple on the
fu VCO is reflected in the waveform
trol voltage periodically falls during
he output frequency fygo of the 32fy
ch 1fy period. As the frequency
Ise from the 32fy VCO has a lower
creases, the pulse width 1/fyco
doubles the frequency of the 1fy
 output pulses of the 32fy VCO, by
is, into two sixteen pulse periods.
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~.converter, which varies at the [err]|rate. By the tine the [err] voltage
controlled oscillator increases freqpency a little, for exanple, responsive
to an error correction control S|gng , the error control signal tries to
reduce the frequency. ‘This has the ect of driving the eRCA 89,484
cl oser to an average value, which regults in a smooth [err] rate. Raster
bends are corrected by the fast natufe of the second phase | ocked | oop. It
I s anot her aspect of the invention to provide a snmoothing circuit for

er 1 odi ¢ IsPIEYETa,dule, 3o eS difind 44 MR PBfiuBHAY MR el IR 2ccor dance
with thispespdically inbesasingnputse widthgnahes aggregateewixitbs of ther st ti ming
signal at rifstl ishtbehl PUNGIEY 1, SWblga! éhathseépp?'égat@wa b ¥ e fAgenCY
at a rate | n accor ce W't secon
sixteen pu ses tg. When the dlration of ta ss not equa ? e :
5 duration of tg, the .'_ZfH-R,EF timing signal is not symmetric within
the period of the 1fy signal, nqiwithstanding the precision of the
digital divider. This asymmetry| can cause retrace pulses of
alternating amplitudes Y1 and Y2 as shown in FIGURE 5(f), which are
~ analogous to the retrace pulses fhown in FIGURE 2(e), and which can
1o result in the raster splitting. The 2fy-REF signal generated by the
digital circuit must therefore aigo be treated as an uncorrected
signal, which requires further processing. '
The error contro! signal of phase comparator 64 on line 65 is
an input to low pass filter 63. [The output of low pass filter 63 is a
'35 control input to voltage centrolled oscillator 66, which operates at
a 2fy rate, and is denoted 2fy VCO. The operating frequency of a
type 1391 oscillator and the fraquency response of the low pass
filter are determined by externgl timing components, as shown in
~ more detaill in FIGURE 7. Acco{dingly, block 63 is shown by dashed
25 lines. The frequency charactefistic of the low pass fiiter 63 is
determined by the series R-C network formed, for example, by 1.5
microfarad capacitor C53 and 2K resistor R68. The output of voltage
controlled oscillator 66 on line @7 provides CORRECTED 2fy;.
synchronizing signals for a horjzontal output circuit 68. The output
25 of the horizontal output circuit $8 on line 69 provides a 2fy signal
~in the form of 2f; RETRACE pulses. The 2fy RETRACE puises are an
input to ramp generator 70, which is subject to a manual phase delay
by manual delay circuit 72. The output of ramp generator 70 on line
71 is AC coupled by capacitor €56 to the other input of phase
30 comparator 64 by line 73. | o
The waveforms of FIGURE 6(a) - 6(d) illustrate the relative
phase positions of the 1fy and Rfy4-REF timing signals generated in
the circuit of FIGURE 4. FIGURE 6(a) illustrates the 1fy SYNC pulses
~ separated by sync separator 14|and provided to phase comparator 16
35 on line 13. FIGURE 6(b) showg| the 1fy output of the divide by 32

circuit 52 on line §3. The firsf phase locked loop is théLeK
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accordance .with the first frequency, |includes a controllable oscillator for
generating a snooth horizontal- synchrqoni zing signal at the first frequency.
The phase | ocked | oop has a charactef|gstic | oop response pRRIANBSYET he
control | able oscillator fromchanging frequency as fast as the rate of
variation of the first timng signal.f A horizontal output deflection stage
may be coupled to the phase | ocked I qop for synchronized horizontal

scanning in accordance with the first| frequency. The errors are corrected .
by oper at iresponstbie for maintaining the |relative phase of the leading edge of

the ify puises and the midpoint] for example, of the 1fyy SYNC pulses.
This alignment can be adjusted by means of a delay or filter circuit,
. shown as capacitor 54. As illugtrated in FIGURES 6(a) and 6(b), the
5 delay circuit 54 is not inserting| any delay. FIGURE 6(c) illustrates
the 2fy-REF signal generated pulse width circuit 60 on line 61,
which is one of the inputs to pljase comparator 64 of the second .
phase locked loop 62. As-is the case with the circuit of FIGURE 1,
the second phase locked loop 6@ of FIGURE 4 is effective to lock the
10 CORRECTED 2fy signal to the {fy synchronizing signal and is
- effective to average out the agymmetric timing errors in the
uncorrected 2fy-REF signal dud to 1fy jitter. FIGURE 6(d) shows the
2fy RETRACE pulses on line 69 which are an input to a ramp
. generator 70. A manual contrql circuit 72 for the ramp generator 70
15 enables adjustment of the diffefence in phase between the
| CORRECTED 2fy pulses and the 2f,-REF pulses.

" A circuit schematic for a|portion of the block diagram shown
in- FIGURE 4 is shown in FIGUR 7. Phase locked loop circuit 62 is
embodied as an industry type CA1391 integrated circuit. The circuit

20 62 contains an oscillator 66, phase detector 64, predriver 84, phase
detector output driver 86 and voltage regulator 87. The
oscillator 66 is an RC type with terminal 7 used to control
frequency. An external capacitpr C51 is connected from terminal 7
to ground and charges through |external resistance R62 coupled

25 between terminals 6 and 7. When the voltage at terminal 7 exceeds
an internal potential bias, capagitor C51 is discharged through an .
internal resistor. This conductipn causes generation of a drive
pulse, which terminates when |[the capacitor is sufficiently
discharged. The discharge cycle is responsive to a sawlooth signal

ac at terminal 4. Negative-going |synchronizing pulses at terminal 3

- are phase compared with 'the awtooth waveform at terminal 4,
which is derived from horizontgl flyback or retrace pulses. if there
is no phase difference between|the synchronizing signal and the
sawtooth waveform, there is nd net output current -at terminal 5.

35 When a phase offset occurs, cyrrent flows either in or out of
terminal 5 to correct the frequepcy. The duty cycle, or mark space .
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conponents in accordance with the seqond frequency. A second phase | ocked -
| oop may generate a second timng signal in accordance with the second

ffequency, synchronized with a horizggtal synchronizing corﬁ)éﬂﬁegga‘ﬂé a
video signal. The low pass filter prg®ents the oscillator f 1 ng

frequency as fast as the error signal| changes due to the asymetry of the
first timng signal within the period of the second timng signal. As a
result, theerror signal tends toward an average val ue, which snmooths the

frequency 110, cREBeCPERdUveln 84 iy b8 BaIUstRa A gathie Pirg MotoRkl 385700,
di agr am oftgarinal Bontlal thieidieuit oh FIGRE 7p this is determined by the
- voltage divider formed by resisfors R63 and R64. Potentiometer
R37, coupled to terminal 7 through resistor R72, may be used to
5 manually adjust the frequency |of oscillator 66. ‘
_ The ramp generating cirquit 70 comprises transistor Q4,
resister RS5 and capacitor C50) The ramp signal generated across
capacitor C50 is AC coupled to| terminal 4 through capacitor C56. A
.transistor Q2 and potentiometef R20 form a manually operable delay
10 cirouit 72, which varies the curfent needed to charge the ramp
capacitor C50. Variation of thq time needed to charge capacitor CS0
provides a variable delay of approximately from 0-2 microseconds in
the relative phase of the 2f,-REH pulses and the CORRECTED 2fy
pulses. :
15 . The CORRECTED 2fy oufput of predriver 84 on line 67 is an
input to a push-pull driver circlit comprising transistors Q5 and Q8,
which provides a 2fy DRIVE olitput signal to the herizontal output
circuit.

@
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generating timng signals

scanni ng rate. mlmmﬂmm

for explalnlng
is a schermatLC ®

0 display |

FIGURE 3 i

suitable for use in the synchronizatign systemshown in FIGURE 1. FIGURE 4

i s a bl ock \WHAT I HAMED ISz ont al  def

this invention, having synchronizing ¢

to display a progre |ve1%qsci1 ?ﬁj VL (

[err] digital silgnal
5(f) are wavef oraisfirgs ehlvbséd ciocked loo

fH video signals at a 2fH hori zont al

in the circuit shown in Fl GURE 1.
anal og si gnal conR&iA 85,451

|'ection systemin accordance with

ircuits for generating timng signals

d | udi t
& aHlpPs COPPRIAg: 5(d), 5(e) and

(12) generating a first timing

sigrai {on 17) at a first horizqntal synchronizing frequency

cerresponding to a horizontal
signal; characterized by

nchronizing component in a video

means (56) for deriving from said ftrst timing signal a

second timing signa! (on 61), h
multiple of said first frequenc
in frequency at a rate corresp

timing signal (on 61) and a fe

ving a second frequency at a-

and being subject to a variation
nding to said first frequency;

p (62) for receiving said second
back signal (on 73) in accordance

with said second frequency, including a voltage controlled

oscillator (66) for generating

smooth horizontal synchronizing

signal (on 67) at said second f_equency, said second phase locked
loop (62) having a characterisfic loop response preventing said

voltage controlled oscillator (6
fast as said rate of variation

a horizontal output defl
second phase locked loop (62

). from changing frequency as .

f said second timing signal;, and,
tion stage (68) coupled to said

for synchronized horizontal

scanning in accordance with s@id second frequency.

2. The system of claim
~ from said first timing signal

3. The system of claim

1, characterized in that a feedback
signal (on 55) for said first pff
{pn 17).

se locked loop (12) is derived

1, characterized in that said second

phase locked loop (62) comprises a low pass filter (63) for

controliing said voltage contrgiled oscillator (66),

said low pass

fiter having a frequency chaftacteristic defining said loop

response.

4, The system of claim

1, characterized in that said

feedback signal (on 73) is defived from retrace puises (on 69)

- from said horizontal output d

flection stage (68).

_—
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FI GURES 6(a), , 6(c) and 6(d) arja
manual phase ajlllim:mm [err
the circuit sh t'“ﬂﬁmtﬂm nd 7.

t he 'second phase | 6ckéd Poob of FI QU
diagramillustragi n?hba%@fenﬁpéf EHIH\Q

. signal circuit (70) for generati
responsive to said retrace puls

6. The system of claim |

Be idi gi T4B STY ALRZBI shown 14P9R4 1334480416
waveformnms useful for explaining the
and [err] synchronizing signals for

-FII%JRE 7 is a circui tgﬁg%ig}gipw ng

n nore detail.

4
'hdrBcfshZ88 by aCtawtodth

said feedback signal (on 73)
s (on 69).

, characterized in that a sum of

successive pulse periods of safd second timing signal {(on 61) in

each pulse period of said first

7. A horizontal deflect

timing signal {on 17) is constant.

n system, comprising:

means (56) for generating a first timing signal (on 61) at a
first frequency, subject to a periodic variation in frequency at a

rate in accordance with a sec¢
a phase locked loop (62)

nd, lower frequency;
for receiving said first timing

signal (on 61) and a feedback $ignal (on 73) in accordance with

said first frequency, including

a controllable oscillator (68) for

generating a smooth horizontal
said first frequency, said phas
characteristic loop response

oscillator (66) from changing f

synchronizing signal (on 67) at

locked loop having a |

reventing said controllable
uency as fast as said rate of

variation of said first timing signal (on 61); and
a horizontal output defledtion stage (68) coupled to said

phase locked.loop (62) for syn
accordance with said first freg

8. The system of claim

frequency (2fy) is a muitiple of

9. The system of claim

hronized horizontal scanning in
uency.

7, characterized in that said first
said second frequency (1fn).

7. characterized in that said first

| frequency (2fy) is an even murtlple of said second frequency

(1tn).

10. The system of claim

7, characterized in that said phase

locked loop (62) comprises a Jow pass filter (63) for controlimg

said oscillator (66), said low

characteristic defining said lodp response.

ss filter (63) having a frequency

_
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signal. A synchronization system for |displaying [err] video signals at a
[err] scanni [ n bl ock diagramformin FIGURE 1, and .

genmeral |y degmmﬂﬂulm I“WMane nun rall 10. An analog circ ;eé hg
exanpl e, conprisés & s¥nc® separator phase conpar at or 1gk R tage
controll ed OSCI||atO 8.h a g tage

control |l ed osci I at oj.h% s’b@ﬁwgﬁ F@ C@fﬁ%rﬁéd\}h g@ Fg is an

lnpugI 03 |I‘eedbacko?lgy|ab (ep@Bhtier darivedhtrofre relracedpulsssyfan eay 3e a
t tor 14
Standard N, 9aR | Bofigon{dIBuRl " HatlobiBn® Kiagg cpesR! of 14 provi des

chroni zin ses ‘on |1 e Input to phase conpar ator
16 and vertical synchronizing pul ses jon another output |ine, not shown. The

out put of phaSﬁ 2That gy stleﬁ?czﬂ blai' 19, Idwmctémé%tby lpveawadothi | ter 20,
denoted LPignaf GO (78] gshétatig? Said Yesanuci” sigta”toR 73] h © "

signa for gén said
accordance with said retrace pulses.

13. The system of claim|7, characterized by a second phase
locked loop (12) for generating] a second timing signal (on 17) in

accordance with said second
horizontal synchronizing comp
(on 11).

14. The system of claim

successive pulse periods of

equency, synchronized with a
ent (on 13) of a video signal

13, characterized in that a sum of
id first timing signal (on &1) in

$
each putse period of -said secJ’nd timing signal (on 17) is constant.

15. A horizontal deflecf

a first phase locked loo

signal (on 17) at a first freqt
frequency of a horizontal sync
signal (on 11); characterized t

means (56) for deriving
{on 17) a second timing signal

at a multipie of the frequencyl

component frequency;
a horizontal output deﬂ

fon system, comprising:

p (12) generating a first timing
jency representative of the
hronizing component in a video
)y .
from said first timing signal

(on 61), having a second frequency
of said horizontal synchronizing

ction stage (68);

a second phase locked Ipop (62) for receiving said second
timing signal {on 61) and a fegedback signal (on 73) derived from
said horizontal output deflectipn stage (68), including a voltage

controlled oscillator (66) for

enerating a scan synchronizing

signal (on 67) at a second freuency greater than the frequency "of
said horizontal synchronizing fomponent, said horizontal output
deflection stage (68) being co pled to said second phase locked

loop . (62) for synchronized ho
greater than the frequency of

izontal scanning at a frequency
said horizontal synchronizing
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signal for voltage controtted-oescillafor 18. The output of voltage

‘controll ed os line 17 ip a [err] frequency timng signal. The
AfH tim ng si "Ml]\mn"lﬁwgmusan i nput to [err] converter 22, The'%err]
timing signal d back :)nle ne 19 as the seconBCAp&ﬁ

phase conparator 16. Phase conparat or vol tage control |l ed oscillator 18
and |ine 1@mﬁﬂi\tfﬁﬂ§t"bl?&§9’ acre ﬂBo%a'dgéﬁ@ﬁaSY‘?@"anE@ﬂg] sigfagd out put
signal. Thgyd f@#jtimng signal on linel17 is phase |ocked to the

synchroni zing signals of the [err] vigdeo input on line 11. ‘A [err]

- converter 22 generates a [err] rate tjmng signal on line 23 fromthe [err]
timng signal orh61 i ri‘éhé.?.sysfém bérelaim| 15nhghargcterized In tbalka i s an

uncorrect e dd j‘? fféﬂaa?rﬁrstT&?aéB)%éﬁé&”]oeb H® igrrl to
|r=t

vl

err| con erter
Lerr] Vdenved from sa1 timing signal {on 17)

17. The system of claim| 15, characterized in that said
second phase locked loop (62) jhas a low pass filter (63)
generating a control signal fonl said voltage controlled oscillator
which prevents said oscillator (66) from changing frequency as
fasi as changes occur in the fr quency of said second timing
signal (on 61).

18. A horizontal deflectfon system, comprising:

a source (12) of a horizdntal synchronizing component
{on 17) of a video signal; characterized by

means (56) coupled to sdid source (12) for generating a
first timing signai (on 61) synghronized thereto and of a first
frequency, said first signal being subject to a periodic variation
in frequency, said periodic variation being at a second frequency

 lower than said first frequenc

a phase locked loop (62) for receiving said first timing
signal (on 81) and a horizontal related feedback signal (on 73) for
generating a smooth scan syndhronizing signal {on 67) at said
first frequency, the .characteristic of said phase locked loop (62)
being such as to avoid the infroduction of said periodic variation
in frequency into said scan sypchronizing signal; and,

a horizontal output deflegtion stage (68) coupled to said
phase locked loop (682) for sy chronized horizontal scanning in
accordance with said scan syn hronizing signal (on 67).

19. The system of clairh 18, characterized in that said first
frequency is a muitiple of saidﬂ second frequency.

20. The system of claim 19, characterized'in that said first
frequency is an even multiple pf said second frequency.

This Sheet Has Been Reﬂlaced
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on line 17

P VOE

w.l'l "be symetrical only in so far ag the [err] tim ng signal .

has a perfe fect fiftly percent duty cycle, and tight _

t ol erance pmllmmll mwm the [err] ti [err] converter 22. As a practical
matter, the duty cry [err] dl may exhibit unac- R&Ht

d t r The term|fH
e'%é?‘iﬂ' 581"§° égrgyﬁ%q 0&9 eéﬁ N8 on of the output
$arstephaee Yacked ilsof et 2)r geneeatingca i frststigag for the

dewatmnfromgflf y jitter.
jitter is used %

of the | ow passaf

vol t age

cogigra! &h 17)8at a first frequ

ncy representative of the

frequency of a horizontal synchronizing component (on 13) m a

video signal (on 11); character
means (56) for deriving’
{on 17) a secord timing signal
at a multiple of the frequency
component frequency;
a horizontal output defle
a second phase locked |

zed by
from said first timing signal
(on 61), having a second frequency

of said horizontal synchronizing

tion stage (68); and

p (62) for receiving said second

. timing signal (on 61) and a fegdback signal (on 73) derived from

said horizontal output deflecti

stage (68), including a voltage

controlled oscillator (66) for generating a scan synchronizing _
signal (on 67) at a second frequency greater than the frequency of

said horizontal synchronizing

mponent (on 13), said horizontal

output deflection stage (68) beihg coupled to said second phase

locked loop (62) for synchroni
frequency greater than the fre
synchronizing compenent and i
synchronizing signal (on 67).

22. The system of claim
feedback signal (on 55) for sai
derived from said first timing

23. The system of clai
second phase locked loop (62)
for controlling said voltage ¢

24. The system of clai
feedback signal (on 73) is deri
said horizontal output deflecti

25. The system of cléi
successive puise periods of sa
each pulse period of said first

d horizontal scanning at a

quency of said horizontal
1 accordance with said scan

21, characterized in that a
first phase locked loop (12) is
ignal {on 17).

21, characterized in that said
comprises a low pass filter (63)
ntrolled osciliator (66).

21, characterized in that said
ed from reirace pulses (on 69) of
n stage (68).

21, characterized in that a sum of

d second timing signal {on 61) in

timing signal {(on 17) is constant.
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~ controlled OSC|IIator

EMP. VON: EPA-

- oscillator %%Fhwdge a cycl |4c9alrmvﬁmzaf 1on of tﬁ«gs%st?tgfbﬂts %20

of: voltage controlled oscillator 18, at the [err] rate. The [err]

synchroni zi ng pu,IJ ”Mmuu" IWJREh (a) are separated fromthe [err]

r4 or signal, or conth v t
shown in FI GURE ZM i § t¥pital* of ho ?i éﬁdl:A ?h |tter

vi deo si gnal

he IfHJltter can oc
may result fro eedan h .he phase
conpar at or . Thghéo e‘f‘rHORggﬁtél ae[gl%r& uarl&s@t’é%

‘es over nost of
the | fH period, awPeree {1404 Iaelw ﬁyachtomz{ng CpEIneat gr adual |y
decrease dygn n@)eat biidd sRotalothn |

'fH si gnal produced by voltage
%ées%} EHHQMltS S@lﬁéég@r@gdé&tises L oneq Lo the
E(mcﬁl))rsym
t

JRf rGRNYRESL @ | at or
£tinhiny Yighal Hind"BuBlici®h ' p&ASRIPe" ' od of

synchroni zing p
varies to firstclmmhg ercdl

which is dggioved 4 omin g

ohidet: thetétd [@vd loft afingt si gnal ,

variation in frequency, said pe

frequency lower than said first

a phase locked loop (62)
signal {on 61) and a horizontal
generating a smooth scan sync

iodic variation being at a second
frequency;

for receiving said first timing
related feedback signal (on 73) for
pronizing signal {on 67), said phase

iocked ioop (62) having a ch

racteristic response substantially

- precluding introduction of said| periodic variation in frequency
into said scan synchronizing signal {on 67); and |
a horizontal output defiegtion stage (88) coupled to said
phase locked loop (62) for synphronized horizontal scanning in
~accordance with said scan synghronizing signal (on 67).

286, characterized in that said first
second frequency.

27. The system of clai
frequency is a multiple of said

28. The system of claim 27, characterized in that said first
frequency is an even multiple ¢f said second frequency.

28. The system of claim 26, characterized in that said
phase locked loop (62) comprises a controllable oscillator (66)
and low pass filter (63) for cpntroiling said oscillator, said low
pass- filter defining said ' chargacteristic response.

26, characterized in that said
led to retrace pulses (on 69).

30. The system of clain
feedback signal (on 73) is rela

31. The system of clain
timing signal generating means|
locked loop {12) generating a
synchronized with said horlzox
{on 13)

" 26, characterized in that said first
(12,56) comprises a second phase
econd timing signal (on 17)
tal synchronizing component

—_—

i
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period tA and the next successive [er
typical variation in the control sign
and [err] may not be equal. As shown
shorter than tB. Therefore, the retra

uncorrected [er hs:ﬁ;‘ﬁa ngﬁiﬁ g{?@

periods [err] t
2(e). An sudcessivé npulsec pesitdsn off

navi ng i 175 RUISE PR

uncor r ect esubsiantiglly ggenshant. REF on

asymmetry, which mght result in a split raster.

is formed by a television horizontal

sajet
fgd! bf ¢ 'FH%B%
I'ng poi n

The4?| 1%td’qﬂzaﬂr] pul se 5?1 23m9 “5 #21

r] pulse has a period tB. Due to the
al for the IfH VCO, the periods [err]

Icgi 56 ohiEh et exraﬁglft %romthe .

ul ses whi ch woul d

@”"éﬁé’é%?ftﬁ“ 1 %eRE T SO A

heatetmh'eslgm} tan & 1)f i ent

f.ﬁ-ﬁhga%]éggj r‘sél MQ trace lines

["ust 8. The
Ilne 23 may exhi bit unacceptabl e
A second phase | ocked | oop -

A O

processor -
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CIEI‘CU? 24, ch may be 'enbodi ed as [an i ndustry type CA1391. Functions in.
t he "CA1391 |ncI ude a phase conparatonf, an oscillator, -a Vcc vol tage
regul ator and a predriver. The [err] [timng signal on line 23, which as
noted nmay be adversely affected by jiftter in the [err] timng signal on
line 17, is an input to the phase cofy/® ator 26 of processor circuit 24.
The out put of phase conparator 26 onjline 25 is an input to a | ow pass
filter 30. Voltage controlled oscillator 28 generates a [err] rate output
signal . The 9 '
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pass filter 30. The output of voltagg
provides a CORRECTED [err] signal for
hori zontal output circuit 32 generatg
provi des 2f H RETRACE pul ses on |ine=3
a delay circuit 34, for adjusting the
relative to the uncorrected 2f H REF t
timng signal has a fixed phase rel at
through the [err] to [err] converter
on line 35 is a second input to phase
second phase | ocked | oop is such as t

s a horizontal
3/8The retrace pul ses are an input to

i m ng signal
ionship with the [err] timng signal,
22. The output of the delay circuit 34

controlled oscillator 28 on line 27
hori zontal output. circuit 32. The
scanni ng current, and

phase of the CORRECTED 2fH signal
The uncorrected 2f H REF

conparator 26. The operation of the

0 average period and frequency

jitter of

variations of the pulses in the 2fH REF tj m ng s§ gnal, caused by
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fidters of the respective phase | ocke
phase | ocked | oop with a slower |oop

| ocked | oop. The [err] loop is relati
bandwi dth to optim ze rejection of ph
strength, which may be evident in frd
typically faster, that is, having a W
tracking of variations in the raster

out put transistor sporage tine variat
tuning effects. Th esult is a. strai
current | oading co |t|ons An except

ns?FE)nngP. Nbre;B%TrIf”i'sc"u_l;a‘lr'I L the t T4 toALENY of th‘é“lg%%%ﬁ%ﬂs

j | oops are set to provide the [err]
response than that of the [err] phase
bely slow, that -is, having a narrow
hse jitter anh_Q_QL§§§§Q RF si gnal
)eg reception areas. The 2fH_Tbop S
der bandwi dt hThinSheetdrs BdepR

scanni ng curr-ent
ons and high v mer
ras

I
gpht non- bendi ng er mﬂ all beam

Wn to this node of operation is in

T Z
nt al

regard to the:conpl ses necessary i[gthe [err] | oop to accommodate
signals from video Bhssette recorders and the Irwﬂ) I n which step ghanges
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sizgnal performance w thout significanf. overall degradation of receiver
performance. |If the asymetry of .the 2fH pulses within a given [err] period

is such that the first of the two pul $es in the givemr{err] period has a
frequency that is too high, the next pulse wll hq%em%&&ﬁgﬁﬁﬁn. acethi ch i s

W - ..

too low, and vice versa. Referring ro ERGORE 2(c), |
constant, equalling the [err] period. |The variation
wi Il always result in successive errof signals of a sense for
each [err] period. This 10 Fe
. TR
d
&
. ' T O
(N le=ll & 7
e} 0 7o M
£e a1 132
.%: a2
'g) g} 2 o
li oA e dl & |
%l e 28
> & .. |- o
| W
A A <
. ' o e 9 O
1 . ] (5) N'
L] LI"'I . ™M . P P ew
ST $ i
; : < | o = \\ o~ 8 L
l-- .-.' (] 1
@ Q .
< . Hoole
\ - o 5 (8 |
‘- - AN
o © SN >
o g T
5 - \
< |
<z
IO\ q-
a o S
© S <
‘2’ . El_}- -\ ~y
= M QO == f
n - Ty (! ) N EEEB © '\
== ;7 > = . O \
a < L 2
< < T &}
N 2
£ e S O @
n " o _ . —t & oy
(_. F \-;(u‘:‘ oF 21 X
- — =< N o e
zZ ~ e &
o \JZ 3
ol O




: i0g- 3-81 1 11:B3 ! 1 - 498923994485:821
MR, VONEPATHVBCRSAC BBt i n th%%es!sﬂstérlc L inen % e5r1e 1a8|12';?)1e1ns to be no
asymmetry error and no error voltage]in a given 1fH period. The | ow pass

filter of the [err] loop will not lef the 2fH voltage controlled oscillator
¢hange frequency as fast as changes pccur in the eurur comntTol—Si gna
resulting fromvariations in the unc rrected 2 |§1n §ugnal whi ch
occur at a [err] rate. By the tinme~t é82fH vol OSC|IIator
‘decreases frequency a little, for exgnple in re crease in the
frequency of the [err] tim ng signal during a p ror si gha
changes sense to increase the freque1cy I n response to t he subsequent
decrease in the frequency of the [erf] signal during the subsequent period
tB of the same [err] period. This hag the effect of driving the error
control signal closer to an average yalue, which results in a snooth 2fH
DRI VE si gnal . ding| theaCCRREPTED 2f H sy@chron|2|ng signgls.on |ine
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fo prevent raster splitting. Stated nore broadly, the second phase | ocked
100p is not only effective to | ock tjhe CORRECTED [err] signal to the [err]
Synchroni zi ng S|gnal t he second phase | ocked |oop is effective to average
out the timing errors in the uncorrdcted 2f H REF-si-gnal—due—to-{-err}.
jitter. The timng errors cannot be |eo6y8cted by enpl oy| ng a phase control

| oop whi ch does not include an oscil| ator. Fl GURE B placed i t abl e
[err] to [err] converter circuit 22, which may be u CII‘CUI'[
shown in FIGURE 1. The circuit 22 generates a 2th i ne 23
responsive to a [err] timng signal fon line 17. Positive puI ses of t he
2f H REF out put signal on line 23 are| generated when transistor Ql4

conducts. An ‘i ngerted output -siggnal avai l abl e at thg coll ector of
‘transistor ‘QL5. \ﬁctior of ;Ir ansi stSLL__, | -

Ky

]

n fzfﬂ RETRACE PULSES n |

/1y

| 26 “REF\

MANUALLY CONTROLLED
PHASE ADJUSTMENT

l I | \SYNCHRONIZ!NG COMPONENT OF'fy; VIDEQ

1

FIG. 6(d) J| |

FIG. 6(c) _

FI1G. 6(a)
FIG. 6(b) |
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VchEc?rﬁf’#u&cP ndogy t wo a??s 041 t’ranL* stor Wgt EH 5182&11) and Ql‘f"%??g?hﬁs 1428

- hand; and Q12 and QL3 on the other hahd. The [err] timng signal is
capaci tively coupled to converter cirfpuit 22 through capacitor C2. The :
ef fect of capacitor C2 is to convert pach rising edge of the 1‘er‘r“]‘t‘rm—rrg
signal to a positive pulse, and each lf iling edge thermnghgeg{ng l'c‘é
pul se, "as shown by the Waveformon'[l In the absen
the voltage | evel at the base of tranki stor QL2 will be
action of the voltage divider forned by resistors R1
+ 16 volts, for exanple. The quiescenf voltage
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aft% Hg\l éEr%At"lugf NP3 ¢ ¢ ansi 8% r?%l? 1184 dL3 witt? 3d 485y~ Vbe, 4899%33%%433‘#30
ofr the emtter follower configuration of transistor Ql2. The anode of diode
DLl will also be at [err], and the cgthode of diode D11 will therefore be
at \cc/ 2-Vbe, which voltage appears gt the base of transistor QL3.
Accordingly, in this quiescent state,| transistor QL2, turned -on and
transistor QL3 is turned off. The bas Rransistor QL1 wll be at Vcc/2 -
Vbe due to the voltage drop across dilode D10. The.base of transistor QLO,
which.is also line 21, will be at Vcc/2. The emtters of transistors QlO
and QL1 will be at Vcc/2 - Vbe. Accorldingly, in th

transistor QLO-will be turned on and ftransistor QL1 wll be turned off
Whenever a positive voltage spike railses

t he vol tage’l'hlseShetHatBe of
~diode D11 to Vcc/2 + Vbe, the voltagg at the base of WI II be
rai sed to Vcc/2, and of sufficient gni tude to turn

. =
FIG. 8

<
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2 will be turned off. When transi stor

EMP, VON:EPA=MUnchen 03 126~ 3-91 & 11
"@13. At the sane tine, transistor _
@3 turns on, the base transistor will be pulled to ﬁ&gung, gpd
4ransistor QL4 will turn on. Wen trfansistor QL4 runs on, B s |1ve'[err]
rate pulse will be initiated at the |collector of transistor Ql4. Wen the
positive voltage spike on line 17 A rrp’ nates, the additional voltage across
capacitor C2 will "be dissipated at 48 h8Ctonstant deternined by the val ues

of resistar 14Aaﬁdstcﬂbmset dmcl? 9% n(@p@ﬁe‘ﬂ&té@id Sfirstlftft‘hﬂﬁl]f Iy i on _
%Zﬁh?:gﬁglgg?g%??&??%fmﬁt pgﬂé ﬁ;rsa%%ﬁigiggq%ﬁcWMkwtrr] pul se
t erm nat e@p”ﬁﬁaﬁf’ﬁ’%dﬁt avBotizentaleskpeionizingr componantt e t3) lin Inebgl to
Lurned of . VIG00° SRIME] (9 My Freonyetter eltoalt (8ebred iBhy e neq of -
When trani!risémm'@ls'gﬁ‘?is(oﬂr Sr}ii%t%ﬁ qnd Hmngs signalagan pfbhubavingiot her
a second frequency (2fy) at a|multiple of the first frequency and
subject to a variation in frequeficy at a rate corresponding to the
first frequency. A second phase locked loop (62) receives the
10 second timing signal (on 61), which can be asymmetric within the
_ period of the first timing signal|(on 17), and a feedback signal
{on 73) in d@ccordance with the igecond frequency, and includes a
contrcliable oscillator (66) for |generating a smooth horizontal
_synchronizing signal {(on 67) at the second frequency. The second
15 phase locked loop has a charapteristic loop response, determined
by a low pass filter' (63). preventing the voltage controlied
oscillator (66) from changing frequency as fast as the rate of
variation of the second timing gignal {on 61).. This drives the
arror signal for the controilablp oscillator (66) toward an
20 average value, resulting in a gorrected, symmetric synchronizing
signal at the second frequency] A horizontal output deflection
stage (68) may be coupled to tHe second phase locked loop (62)
for synchronized horizontal scapning in accordance with the

second frequency. No additionjal signal processing circuitry is

25 needed to correct the symmetty of the first timing signal
generated by the first phase lo¢ked loop or the symmetry of the
‘second timing signal derived by the converter. '

30 Reference Indigia Are From Fig. 4
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pesitive 2fH pul se. Wen the negative voltage s
«“charge on capacitor C2 dispulse. Al though th
on line 23 will be subject to sone variation

consequence, as the phase conparator 26, of
I s edge sensitive. It is only necessary that
pul ses be wi der than approxinately one-half

a
t
of

pi ke term nat es, t&mefardie
REF pul ses

?*Q‘G@WF;W ir s of n

(0]

1391 type inté¢gfated circuit,

he2 6UAHE 1996it

the retrace

f the

[err]

elived pul se,

which is the other input to the phase conparator. Tnrs mmrTum w dth 12
can be assured by -the proper selection of c4g Ltor C2 and registor R14. At
the sane 1 v
SYNCHRONIZED HORIZONTAL SCANNING AT HORIZONTAL
FREQUENCY MULTIPLES |

This invention relates generally to the field of horizontal deflection systems for
television apparatus. More particularly, this invention relates to the generation of
horizontal synchronizing signals useful in systems displaying video signals at higher
than a basic or standard horizontal scanning rate. ,

Television apparatus require that the circuits generating the raster scan be
synchronized with the video signal being displayed. Standard NTSC video signals, for
example, are displayed by interlacing successive fields. Each field being generated by
a raster scanning operation at a basic or standard horizontal scanning rate of
approximately 15,734 Hz.

The basic scanning rate for video signals is variously referred to as fy;, 1f, and

1H. The actual frequency of a 1fy signal will vary according to different video

_standards. In accordance with efforts to improve the picture quality of television

apparatus, systems have been developed for displaying video signals progressively, in
a non-interlaced fashion. Progressive scanning requires that each displayed frame must
be scanned in the same time period allotted for scanning one of the two fields of the
interlaced format. Accordingly, the horizontal scanning frequency must be twice that
6f the interlaced video signals. The scanning rate for such progressively scanned
displays is variously referred to as 2fy and 2. A 2f}; scanning frequency according to
standards in the United States, for example, is approximately 31,468 Hz. A similar

situation is presented when a video signal with a higher horizontal scanning frequency

as broadcast or cablecast, for example 2fy, is to be displayed at 4fy, or at other multiple

rates.

A problem that may be encountered in generating a second horizontal
synchronizing signal, for example at 2fy, from a first horizontal synchronizing signal,
for example at 1fy, in a video signal, is assuring sufficiently precise symmetry of the

second synchronizing signal within the period of the first synchronizing signal. The
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ti-me, the pulse wdth should be maintained as narrow as is necessary in
-order to maintain a fast switching response in th e converter circuit. A
synchroni zation systemfor a total [err] deflection synchronization system
is shown in block diagramformin FIGURE 4, and generally designated by
reference nuneral 40. The 1l-chip (analog circuit) 12 shown in FIGURE 1 is
enbodi ed as an industry type TA8360 1-chip. A [err] video signal on line 11
is an input to sync separator 14. The syRc separator 14 provides verti cal

synchroni zi ng . pul l4 R rl .hori t al rONLZ] ses
on line 13. p%\‘g&lféﬁg]sg%ﬁquc ﬁﬁlf?&gr’{s%enggljim Hfﬁéneggi@ﬂg‘g&%eﬁ‘r@?%-
5(a), are agighildUlf thosynasey obme,{)@tmhroi;&ingmm,um lékarﬁ{)leptsaﬁﬂ veg pracisd or
16 on line 15, shown in FlI GJRE 5( ieﬁ is an error. control signal input to

| ow pass fi Mitin any 1fgperiode §oresxatnpia: the2iudracewill berinjtiated af\g different mnstagt |

the TA8360, e(r&sr o%me% tﬂesraster. This can cause a split raster effect, as shown for example

=y

in FIGURE 8. A raster 2 has a first set of alternate scan lines forming a picture
portion R which diverges to the right and a second set of alternate scan lines forming
a picture portion L which diverges to the left. Adjacent retrace pulses are of different
amplitude because different peak to peak yoke current flow during adjacent trace
periods. Different peak to peak yoke current flow during adjacent trace periods
because adjacent trace periods are of different length.

The amount of the scanning difference between adjacent lines will depend on the
magnitude of the period difference and the overall energy recovery efficiency of the
deflection circuit. The effect of raster splitting is exaggerated in FIGURE 8, wherein
the scan lines of portion L begin sooner than the scan lines of portion R. However,
time differences between adjacent trace periods on the order of only 100 nanoseconds
may cause unacceptable amounts of raster splitting.

Phase locked loop systems are widely known and used in television apparatus.
Indeed, dual phase locked loop systems have been developed for providing accurate 1fy
synchronizing sigpals. In such a configuration, a first phase locked loop is a
conventional phase locked loop in which the output of a voltage controlied oscillator,
or the output of a counter divided digital oscillator, is compared to, and subsequently
locked to, the incoming horizontal synchronizing pulse stripped from the video signal
which is to be processed and displayed on a cathode ray tube. The second phase locked
loop, which also operates at a 1f; rate, compares the same oscillator output of the first
loop with a 1fy rate pulse representative of the retrace voltage across the deflection
yoke used to generate the 1fy scanning current. The error voltage from the second
phase comparison is used to generate a pulse width modulating signal which determines
the initiation of the 1fy output device turn on, and subsequently, retrace initiation, or

the phase of each line within a vertical field. A one shot timing device can provide a
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determined prinmarily by external timng conponents. Accordingly, block 20
7is shown by dashed lines. The external elenents may be a series R-C
network, having a 10 microfarad capacitor and a 3K resi stor coupl ed between
the capacitor and ground. Voltage controlled oscillator 48 operates at a
32fH rate, responsive to a ceramc resonant circuit 50. A nomnal [err]
timng signal on line 49, shown in FIGURE 5(c), is an input to a divide by
32 circuit 52. The output of the divide3by 32 circuit on line 17 is aferr]

o't he. of nEPt Bty 800 B e phios aroumedtithe oubf Mg iaeB s o7

control -volshgme sRitchih i&top) being adversel y nodified by a [err] ripple
as shown. In"the event the width of the errLdeuI ses, being fed back to the

phase conpar at orThedloop response of dhs, ﬁrstiephpsﬁ Insked dnop isawsunlly relativelyl slavor
exanpl e by Asc?xr)lde ingl ,Oﬁlgl f?rgt ;C)ﬁa[s)g (ioctkce)d loop nc;rrrr]n%llgl%as ]narrow bandwidth to optumze

phase Jlltter reduction with decreased input RF signal strength as evident in fringe
reception areas. The second phase locked loop generally has a faster loop response.
Accordingly, the second phase locked loop has a wider bandwidth allowing the second
phase locked loop to very closely track variations in the raster scanning current due to
horizontal output transistor storage time variationé and high voltage transformer tuning

- effects, resulting in a straight, non-bending raster under all beam current loading
conditions. The only significant exception to this mode of operation is with respect to
those compromises necessary in the first phase locked loop to accommodate signals
from video cassette recorders and the like, in which step changes of up to 10
microseconds in phase are sometimes encountered. Tradeoffs in respective loop
responses can be made to provide adequate weak signal performance without significant
overall degradatioﬁ of receiver performance.

An asymmetry in the first synchronizing signal, for example at 1fy, can be
introduced by the very nature of the phase locked loop used in the synchronization
system, which requires that the first, or 1fy, timing signal be used as a feedback signal
to the phase comparator in the phase locked loop. The asymmetry has been corrected
in the past, for example, by special signal processing circuits associated with operation
of the first phase locked loop and/or the circuit used for converting the 1fy timing
signal to a 2f}; timing or synchronizing signal. These can be costly, and can result in
ui_lwanted delays' in propagating synchronizing information through the deflection
circuitry. ' '

It is an aspect of this invention to provide a horizontal deflection system having
accurate synchronizing circuits for use in displaying video signals at a multiple scanning
rafe, where an asjimmetry stems from a periodic perturbation of a synchronizing/timing

signal. In accordance with this aspect of the invention, a first phase locked loop
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out put of the resonant circuit 50 is also available externally of the
«1-chip, on line 51. ‘A progressive scanning control circuit 56 al so provides
a nunber of control functions. The 32fH out put of resonant circuit 50 on
line 51 and the [err] output on line 17 are inputs to a divide by 16
circuit 58. The 32fH signal provides a CLOCK input for circuit 58. The
output of the divide by 16 circuit is a timng signal at a frequency of
[err], twice the [err] rate of the output of the divide by 32 circuit. The

Ill;]:_lt ;[ ;m Q%ﬁﬁerﬁf}?g g'ogigﬁg Iti?rﬁpgl | sﬂgna ! al'a Vﬁ%?sh(ﬁ%xslg s?}ynrcl:ﬁporn?z%gz | Prgqliselngsp al _ For
corresponding to a horizontal synchronizing component in a video signal. A converter
circuit derives, from the first timing signal, a second timing signal, having a second
frequency at a multiple of the first frequency and subject to a variation in frequency at
a rate corresponding to the first frequency. A second phase locked loop receives the
second timing signal and a feedback signal in accordance with the second frequency,
and includes a voltage controlled oscillator for generating a smooth horizontal
synchronizing signal at the second frequency. The second phase locked loop has a loop
response characteristic preventing the voltage controlled oscillator from changing
frequency as fast as the rafe of variation of the second timing signal; A horizontal
output deflection stage may be coupled to the second phase locked loop for
'synchronized horizontal scanning in accordance with the second frequency. The two
phase locked loops are configured in tandem, in conjunction with the signal rate
converter, or multiplier. No additional signal processing .circuitry is needed to correct
the symmetq; of the timing signal generated by the first phase locked loop or the.

| symmetry of the multiple rate timing signal derived by the converter.

In an illustrative embodiment, the first phase locked loop operates at a first
horizontal scanning frequency, for example 1fy, and the second phase locked loop,
including a voltage controlled oscillator, operates at a second horizontal scanning
frequency which is a multiple of the first frequency, 2f;. The first phase locked loop
synchronizes a 1fy voltage éontrolled oscillator output, or counter divided oscillatér
output, to the synchronizing signal of an incoming 1f,; video signal. The second phase
locked loop éynchronizes the raster scanning with a 2f, video signal from a 2f;; speéd
up video processing system.

| ‘The symmetry of the second timing signal within the period of the first Itiming

signal need not be exact. Rather, the second phase locked loop is characterized by a

loop operation which averages the asymmetry errors due to deviations of the first timing
signal from a fifty percent duty cycle. Therefore, the seconc_i phase locked loop

automatically provides correction of asymmetry, and at the same time, locks the
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divide by 16 circuit 58 and synchronizing the circuit 58 with the [err]
'signal on line 17. The output of the divide by 16 circuit 58 on line 59 is
an input to pulse width circuit 60. Pulse width circuit 60 assures that the -
wi dth of the pulses in the uncorrected [err] signal on line 61 will be w de
enough to ensure proper operation of phase conparator 64 in the CA1391 type
I ntegrated phase | ocked |oop circuit 62. As is the case wwth the circuit:
shown in Fl GURE 1 t he [err] signal is sydmetrical only to the extent that,

th tial ,dut I nal fift cent. The effect of
the 11H r poiebbnY fusbut GesleCfonh ekt 1 Uit Segeraregssepold Bichropising Sensr | Eot g

in the “ﬁVefﬁédeOE¥rEh%n © (dignal T e’ H&ﬁlﬁh&flr&gﬂé‘ﬁ(‘)ﬂ %%uﬁeﬁd\i@dﬂféaki% of

falls during each lerr] period. Accordingly, the . output frequency f

the 32f H VCdrdquency ansr 2 Sided phasg reldtionship.each [err] per iod. As the frequency

fails, each sub S Ofhd epetspgn%% %Lft the leL(:so%df ;gh%gé tloc‘?cecg FI‘oo;J is slow enough to reject any
component of the first timing signal, but fast enough to track video cassette recorder
type signals, as these types of signals will produce a response first from the first loop
and secondly from the second loop. The second phase locked loop has a low pass filter
which prevents the voltage controlled oscillator thereof from changing frequency as fast
as the error signal changes due to the asymmetry of the uncorrected second timing
signal. The error signal changes at the rate of the first timing signal. In a 1f, to 2f,
system, for gxzimple, the 2f,; voltage controlled oscillator does ndt respond quickly to
the frequency variation of the uncorrected 2f;; timing signal from the converter, which
varies at the 1fy rate. By the time the 2f; voltage controlled oscillator increases
frequency a little, for example, responsive to an error correction control signal, the
error con_tr_bl signal tries to reduce the frequency. This has the effect of driving the
error signal closer to an average value, which results in a smooth 2f; rate. Raster
bends are corrected by the fast nature of the second phase locked loop.

It is another aspect of the invention to provide a smoothing circuit for correcting
asymmetry errors in multiple rate synchronizing systems due to periodic perturbations
in a synchronizing or timing signal. In accordance with this aspect of the invention,
a signal source-generates a first timing signal at a first frequency, subject to a periodic
variation in frequency at a rate in accordance with a second, lower frequency. A phase
locked loop, for receiving the first tlmmg signal and a feedback signal in accordance
with the first frequency, includes a controllable oscillator for generating a smooth
horizontal synchronizing signal at the first frequency. The phase locked loop has a
characteristic loop response preventing the controllable oscillator from changing
frequency as.fast as the rate of variation of the first timing signal. A horizontal output
deflection stage may be coupled to the phase locked loop for synchronized horizontal

scanning in accordance with the first frequency. The errors are corrected by operation
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has a | ower frequency. As the frequency decreases, the pulse width 1/fvco
‘increases. The divi-der circuit 58 doubles the frequency of the [err]

signal, which has a period of 32 output pulses of the 32fH VCO, by dividing
the period in half, that is, into two sixteen pul se periods. However, due
to the falling [err] VCO frequency and due to the periodically increasing
pul se widths, the aggregate width of the first sixteen pulses, tAis |less
than the aggregate width of the next sifteen pul ses, tB..Wen the duration

o TN Al b g e R~
preci si on ﬁafacbbﬁlaﬂwﬁtﬁlmghwoﬂgrfre@gﬁ@. aaymdmaﬂbdk@ﬂ'ﬂﬁgﬂﬂi%%ﬁeﬁw ses

of alternating anplitudes Y1 and as_shown in FlI GURE 5(f vhich_ are
anal ogous @ 8eqond tining signabin agsordapeswithrthepesong fregugncya symehmenizedcwithraesul t

In the rasfgt cxh %};ﬁc'hp&uzﬁ[g 801?1{)&65?& 2408 Liggﬁp SF1A16% pl?1¥s filds p%\?gn‘.saﬁle

oscillator from changing frequency as fast as the error signal changes due to the

asymmetry of the first timing signal within the period of the second timing signal. As
a result, the error signal tends toward an average value, which smooths the output of
the oscillator. The first frequency is a multiple of said second frequency for example
an even multiple.

In the Drawing:

. FIGURE 1 is a block diagram of a horizontal deflection system in
accordance with this invention, having synchronizing circuits. for genérating
timing signals to display 1fy video signals at a 2f, horizontal scanning rate.

FIGURES 2(a), 2(b), 2(c), 2(d) and 2(e) are waveforms useful for
explaining the asymmetry inherent in the circuit shown in FIGURE 1.

FIGURE 3 is a schematic of a 1f, to 2f}; analog signal converter suitable
for use in the synchronization system shown in FIGURE 1.

FIGURE 4 is a block diagram of a horizontal deflection system in
accordance with this invention, having syxichronizing circuits for generating
timing signals to display a progressively scanned video output, and including a
1f, to 2fy digital signal converter. |

FIGURES 5(a), 5(b), 5(c), 5(d), 5(e) and 5(f) are waveforms useful for
explaining the asymmetry inherent in the digital circuit shown in FIGURE 4.

FIGURES 6(a), 6(b), 6(c) and 6(d) are waveforms useful for explaining
the manual phase adjustment between 1f,; and 2fﬁ synchronizing signals for the
circuit shown in FIGURES 4 and 7. _

FIGURE 7 is a circuit diagram showing the second phase locked loop of
FIGURE 4 in more detail. , _

FIGURE 8 is a diagram illustrating raster splitting due to asymme&y of
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circuit nust therefore also be treated as an uncorrected signal, which
Tequires further processing. The error control signal of phase comnparator
64 on line 65 is an input to low pass filter 63. The output of |ow pass
filter 63 is a control input to voltage controlled oscillator 66, which
operates at a [err] rate, and is denoted 2fH VCO The operating frequency
of a type 1391 oscillator and the frequency response of the |low pass filter
are .14 deternmined by external timngTonponents, as shown in nore detai

in FIGURE 4 2f, synchronizing signal within the period of a 1f,; synchronizing signal.

A synchronization system for displaying 1f, video signals at a 2, scanning rate
is shown in block diagram form in FIGURE 1, and generally designated by reference
numeral 10. An analog circuit 12, for example, comprises a sync separator' 14, a phase
cbmparator 16 and a voltage controlled oscillator 18 having a 1f;; rate output signal.
Voltage controlled oscillator is denoted 1f; VCO. A 1f, video signal is an input on line
11 to sync separator 14. The 1f; video signal may be a standard NTSC interlaced video
signal. The sync separator 14 provides horizontal synchfonizing pulses on line 13 as
one input to phase comparator 16 and vertical synchronizing pulses on another output
line, not shown. The output of phase comparétor 16 on line 15 is an input to low pass
filter 20, denoted LPF. The error control signal generated by phase comparator 16 on
line 15 is integrated by low pass filter 20 to develop an error control signal for voltage
controlled oscillator 18. The output of voltage controlled oscillator 18 on line 17 is a _
1fy frequency timing signal. The 1f; ﬁming signal on line 17 is an input to 1f;-to-2f;
converter 22. The 1fy timing signal on line 17 is fed back on line 19 as the second
input to phase comparator 16. Phaée comparator 16, voltage controlled oscillator 18
and line 19 form a first phase locked loop, generating a 1fy rate output signal. The fy
timing signal on line 17 is phase locked to the synchronizing signals of the 1f;; video
input on line 11.

A 1fyto-2f;; converter 22 generates a 2fy rate timing signal on line 23 from the
1y timing signal on line 17. The 2f;; timing signal on line 23 is an uncorrected timing
signal, denoted 2f,-REF. The operation of the 1f; to 2f;; converter 22 is explained in
more detail in connection with FIGURE 3. The 2f;; timing signal on line 23 will be
symmetrical only in so far as the 1fy timing signal on line 17 has a perfect, or nearly
perfect fifty percent duty cycle, -and tight tolerance parts are used in the 1fy to 2fy,
converter 22. As a practical matter, the.duty cycle of the 1f; signal may exhibit unac-
ceptable deviation from a fifty percent duty cycle due tb Lf, jitter.

The term 1y, jitter is used herein to refer to a 1f cyclical variation of the output

of the low pass filter 20, which is the error correction signal for the voltage controlled
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Accordingly, block 63 is shown by dashed |ines. The frequency
characteristic of the |low pass filter 63 is deternmned by the series R C
network forned, for exanple, by 1.5 mcrofarad capacitor C53 and 2K

resi stor R68. The output of voltage controlled oscillator 66 on |ine 67
provi des CORRECTED [err] synchronizing signals for a horizontal out put
circuit 68. ‘The output of the horizontal output circuit 68 on |line 69
provides a 2fH signal in the formof [el®] RETRACE pul ses. The [err]

| ' t 70,.. Whi ' bj ect t
manual  phaBt R ay Bby TRntha 1iks] SR F Carelessvarptigh it gt owPll Rirgoldfer at or
70 on |i necgrrdifedAscilRitst! €8l BY tieaRRCHOr ThE ltgfjlg%ﬁ@u@ﬁiﬂ_ﬁé &lg%}ﬁl\%vnpﬁfise

conparator 64 by line 73. The wave orms of FI 6(a) ) ustrate
Uhe relat | FIGHIRE:2a ot sepumtsd from Bae [farvideossignal by syna fepamtpreidg iBheerror

gener at ed 'si%n&lr,] or %bflt%i' &olﬁ&e,Fslh%n%Idﬂlﬁg%) is typical of how the 1fy jitter can
occur. The jitter may result from feeding back the 1f timing signal to the phasé
comparator. The so error control signal gradually decreases over most of fhe 1fy
period, which causes the frequency of the 1fy VCO to gradually decrease during each
1f; period. The 1fy signal produced by voltage controlled oscillator 18 shown in
FIGURE 2(c) is phases locked to the synchronizing pulses. The frequency of the
voltage controlled oscillator varies to track the 1fy synchronizing pulses. The 2f};
timing signal, which is derived from the 1fy signal, has two pulses for each period of
the 1fy sighal as shown in FIGURE 2(d). The first 2fy pulse shown has a period t, and
the next successive 2fy; pulse has a period t;. Due to the typical variation in the control
signal for the 1fy VCO, the periods t, and t; may not be equal. As shown in FIGURE
2(c), for example, t, is shorter than tg. .Therefore, the retrace pulses which would
result from the uncorrected 2fH-REF signal have greater amplitudes during the alternate
periods t; than during the alternate periods t,, as shown in FIGURE 2(e). An
alternating succession of retrace pulses having different amplitudes Y1 and Y2 results
in the two sets of alternating trace lines having different starting points, as illustrated
in FIGURE 8. The uncorrected timing signal 2f,-REF on line 23 may exhibit
unacceptable asymmetry, which mfgh_t result in a split raster.

A second phase locked loop is formed by a television horizontal processor
circuit 24, which may be embodied as an industry type CA1391. Functions in the
CA1391 include a phase comparator, an oscillator, a Vee voltage regulator and a
predfiver. |

- The 2f4-REF timing signal on line 23, which as noted may be adversely affected
by jitter in the 1fy timing signal on line 17, is an input to the phase comparator 26 of
processor circuit 24. The_ output of phase comparator 26 on line 25 is an input to a low

pass filter 30. Voltage controlled oscillator 28 generates a 2f;, rate.output signal. The

REPLAGEMENT SHEET

26 AUG 996




6(a) illustrates the [err] SYNC pul ses separated by sync separator 14 and
provided to phase conparator 16 on line 13 FIGQURE 6(b) shows the [err]
output of the divide by 32 circuit 52 on line 53. The first phase | ocked
loop is therefore responsible for maintaining the relative phase of the

| eadi ng edge of the [err] pul ses and the m dpoint, for exanple, of the
[err] SYNC pul ses. This alignnment can be adjusted by neans of a delay or
filter circuit, shown as capacitor 54 Ps illustrated in FIGURES 6(a) and

t d
|6I( PLst £ Qte eegf'dtr%éngﬁ_ﬁ@ ggﬁeljﬁ%fﬁ% ‘rgaf’%g‘%gﬁé %{R?%?'ﬁdéﬁy roli a Eghﬁ"h li ne
61, which 30s mwomfauttdfa/olmgw@ubnecpb@ﬂmmm BAO27 E&‘bvﬂfes LCORRECTEPhaSE
| ocked | 00 is the case with the circuit of FIGQURE 1, the second

phase | ockdd sngaelpfoséwmoma@mxmar@m ckhei hosizontal output biccuBRESEEDR H
signal 10 g h&iddatdi lscamtifd LTk 36d %W@és ﬁnqlﬁﬁﬁbheﬁlhée\é 1 Ané45" 2Pe

retrace pulses are an input to a delay circuit 34, for adjusting the phase of the
CORRECTED 2fy signal relative to the uncorrected 2f,-REF timing signal. The
uncorrected 2f,-REF timing signal has a fixed phase relationship with the 1f;; timing

signal, through the 1fy to 2f; converter 22. The output of the delay circuit 34 on line

35 is a second input to phase comparator 26.

The operation of the second phase locked loop is such as to average period and
frequency variations of the pulses in the 2f;-REF timing signal, caused by jittér of the
1fy timing signal. More particularly, the time éonstants of the low pass filters of the
respective phase locked loops are set to provide the 1f;; phase locked loop with a slower
loop' response than that of the 2f;; phase locked loop. The 1f; loop is relatively slow,
that is, baving a narrow bandwidth to optimize rejection of phase jitter with decreased
RF signal strength, which may be evident in fringe reception areas. The 2fy loop is
typically faster, that .is, having a wider bandwidth in order to optimize tracking of
variations in the raster scanning current due to horizontal output transistor storage time
variations and high voltage transformer tuning effects. The result is a straight non-
bending raster under all beam current loading conditions. An exception to this mode
of operation is in regard to the compromises necessary in the 1f; loop to accommodate
signals from video cassette recorders and the like, in which step changes of up to 10
microseconds are sometimes encountered. Tradeoffs can be made to weak signal
performance without significant overall degradation of receiver performance.

If the asymmetry of the 2fy pulses within a given 1f; period is such that the first
of the two pulses in the given 1fy; period has a frequency that is too h‘igh, the next pulse
will have a frequency which is too low, and vice versa. Referring to FIGURE 2(c),
ty + tg is constant, equalling the 1f, period. The variations of the 2f,,-REF signal will

always result in successive error signals of an opposite sense for each 1fy period'. This
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out the asymmetric timng errors in the uncorrected [err] REF signal due to
-[err] jitter. FIGQURE 6(d) shows the [err] RETRACE pul ses on |ine 69, which
are an input to a ranmp generator 70. A manual control circuit 72 for the
ranp generator 70 enabl es adjustnent of the difference in phase between the
CORRECTED [err] pulses and the [err] pul ses. 15 A circuit schematic for
a portion of the block diagramshown in FIGURE 4 is shown in FI GURE 7.
Phase | ocked | oop circuit 62 is enbodi edl&s an industry type

will be true except in those instances when there happens to be no asymmetry error and
no error voltage in a given 1fy period. The low pass filter of the 2f;; loop will not let
the 2f,; voltage controlled oscillator change frequency as fast as changes occur in the
error control signal resulting from variations in the uncorrected 2f;-REF timing signal,
which occur at a 1f; rate. By the time the 2fy; voltage controlled oscillator decreases
frequency a little, for example in response to an increase in the frequency of the
2f,-REF timing signal during a period t, the error signal changes sense to increase the
frequency in response to the subsequent decrease in the frequency of the 2f,-REF signal
during the subsequent period t of the same 1fy period. This has the effect of driving
the error control signal closer to an average value, which results in a smooth 2f}
DRIVE signal. Accordingly, the CORRECTED 2f}; synchronizing signals on line 27
are sufficiently synimetrical within the period of the 1fy timing signal to prevent raster
splitting. Stated more broadly, the second phase locked loop is not only effective to
lock the CORRECTED 2f; signal to the 1fy; synchronizing signal, the second phase
locked loop is effective to a"/erage out the timing errors in the uncorrected 2f;-REF
signal due to 1fy jitter. The timing errors cannot be corrected by employing a phase
~ control loop which does not include an oscillator. _

FIGURE 3 illustrates a suitable 1fy to 2f; converter circuit 22, which may be
utilized in the circuit shown iﬁ FIGURE 1. The circuit 22 generates a 2fy timing signal
on line 23 responsive to a 1f;; timing signal on line 17. Positive pulses of the 2f;-REF
output signal on line 23 are generated when transistor Q14 conducts. An inverted
output signal is available at the collector of transistor Q15. Conduction of transistor
Q14 is controlled by two airs of transistor switches, Q10 and Q11 on the hand, and
Q12 and Q13 on the other hand. |

The 1fy timing signal is capacitively coupled to converter circuit 22 through
capacitor C2. The effect of capacitor C2 is to convert each rising edge of the 1fy
timing signal to a positive pulse, and each trailing edge thereof to a negative pulse, as
shown by lthe waveform on line 21. In the absence of such pulses, the voltage level at

~ the base of transistor Q12 will be Vcc/2, by the action of the voltage divider formed
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CAl1391 integrated circuit. The circuit 62 contains an oscillator 66, phase .
-detector 64, predriver 84, phase detector output driver 86 and Vcc voltage
regul ator 87. The oscillator 66 is an RC type with termnal 7 used to
control frequency. An external capacitor C51 is connected fromtermnal 7
to ground and charges through external resistance R62 coupl ed between
termnals 6 and 7. When the voltage at ,termnal 7 exceeds an interna
potential bias, capacitor C51 is disché}ged t hrough an internal resistor.

- Thi's condgikaRoRAMELaERIEVEL 10 18!+ AGHINEIR YhEple it i 6 ARG, Ve

the capacitor 1s sufficiently rged. I schar ge
to a sawt aothe emiterslof sdansistorsiQH antl QNbwill be ¥egf@i-ridbes oy abason iof thegngitteises  at

whi oh s dBMRORRGHANER PhBHEROT b e aBrd bbb pEL s be st HEPe. i s no

phase di f f,38 §fC BathGde G Hiold D 13YWHNheRifGie e at Vcc/2-Vbe, which voltage appears
at the base of -transistor Q13. Accordingly, in this quiescent state, transistor Q12 ,
turned -on and transistor Q13 is turned off. The base of transistor Q11 will be at Vcc/2
- Vbe due to the voltage drop across diode D10. The base of transistor Q10, which is
also line 21, will be at Vcc/2. The emitters of transistors Q10 and Q11 will be at
Vee/2 - Vbe. Accordingly, in the same quiescent state, transistor Q10 will be turned
on and transistor Q11 will be tumed off. Whenever a positive voltage spike raises the
voltage level at the anode of diode D11 to Vcc/2 + Vbe, the voltage at the base of
transistor Q13 will be raised to Vce/2, and of sufficient magnitude to turn on transistor
Q13. At the same time, transistor Q12 will be turned off. When transistor Q13 turns
on, the base transistor Q14 will be pulled to ground, and transistor Q14 will turn on.
When transistor Q14 runs on, a positive 2f;; rate pulse will be initiated at the collector
of transistor Q14. When the positive voltage spike on line 17 terminateés, the additional
voltage across capacitor C2' will be dissipated at a the constant determined by the values
of resistor 14 and capé.citor C2. When capacitor C2 is sufficently discharged, transistor
Q13 will turn off and transistor Q12 will turn on. When transistor Q13 runs off,
transistor Q14 turns off, and the 2f}; pulse terminated. When a negative voltage spike'
lowers the voltage on line 21 to Vce/2 Vbe, transistor Q11 will be turned on and
transistor Q10 will be turned off. When transistor Q11 turns on, transistor 10 will be
turned off. When transistor Q11 turns transistor Q14 turns on, and produces another
positive 2fy, pulse. When the negative voltage spike terminates, and the charge on
capacitor C2 dispulse. Although the width of the 2f,-REF pulses on line 23 will be
subject to some variation, this variation is of no consequence, as the phase comparator
26, of a 1391 type integrated circuit, is edge sensitive. It is only necessary that the
pulse Width of the 2f,-REF pulses be wider than approximately one-half of the retrace

derived pulse, which is the other input to the phase comparator. This minimum width
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signal and the sawtooth waveform there is no net output current at

‘term nal 5. When a phase offset occurs, current flows either in or out of
terminal 5 to correct the frequency. The duty cycle, or mark space rati o,
of the predriver 84 may be adjusted by setting the potential at term nal 8.
In the circuit of FIGURE 7, this is determ ned by the voltage divider
formed by resistors R63 and R64. Potentioneter R37, coupled to termnal 7-
through resistor R72, may be used. to ndﬁUaIIy adj ust the frequency of

ot st or _FeRd bR Ef 251 hE PIXEss Sl f A3PRSHGR S 6 esistor Kidcr ACBESHREL ¢ or
G0 is AC gRep ltl?cd #u@ e WidiH Sibuld bk%%&%eaa@@ﬁa&@w 4o nddedshAN B Rl z@Z and
pot enti onet er orma man- usually operable delay circuit 72, which
varies t hemamtam ratfastesgd@hmgcrespmsgm thesconverter circuit. A synchromzatlon system
for a total 2f;; deflection synchronization system is shown in block diagram form in
FIG(IRE 4, and generally designated by reference numeral 40. The 1-chip (analog
circuit) 12 shown in FIGURE 1 is embodied as an industry type TA8360 1-chip. A 1fy
video signal on. line 11 is an input to sync separator 14. The sync separator 14
provides vertical synchronizing pulses on line 43 and 1fy horizontal synchronizing
pulses on line 13. The IfH‘ synchronizing signals on line 13, shown in FIGURE 5(a),
are an input to phase comparator 16. The output of phase éomparator 16 on line 15, |
shown in FIGURE 5(b), is an error control signal input to low pass filter 20. The
frequency characteristic of the low pass filter in the TA8360, for example, is
determined primarily by external timing components. Accordingly, block 20’ is shown
by dashed lines. The external elements may be a series R-C network, having a 10
microfarad capacitor and a 3K resistor coupled between the capacitor and ground.
Voltage controlled 6scillator 48 operates at a 32f; rate, responsive to a ceramic resonant
ciréuit 50. A nominal 32f; timing signal on line 49, shown in FIGURE 5(c), is an
input to a divide by 32 circuit 52. The output of the divide by 32 circuit on line 17 is
a 1f;; drive signal, shown in FIGURE 5(d). The 1fy signal- is an input on line 55 to the
other input of phase comparator 16, which can result in the error control voltage of
FIGURE 6(b) being adversely modified by a 1f; ripple as shown. In the event the
width of the 1fy pulses, being fed back to the phase comparator 16, are too wide, the
pulse width can be reduced, for example by series coupled capacitor 54. The 32fy
output of the resonant circuit 50 is also available externally of the 1-chip, on line 51.
A progressive scanning control circuit 56 also provides a number of control
functions. The 32f; output of resonant circuit 50 on line 51 and the 1f; output on line
17 are inputs to a divide by 16 circuit 58. The 32f,, signal provides a CLOCK input
for circuit 58. The output of the divide by 16 circuit is a timing signal at a frequency

of 2fy, twice the 1fy rate of the output of the divide by 32 circuit. The 1fy timing
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capacitor C50. Variation of the tine needed to charge capacitor C50
"provides a variable delay of approximately from0-2 m croseconds in the

rel ati ve phase of the 2H REF pul ses and the CORRECTED 2f H pul ses. The
CORRECTED [err] output of predriver 84 on line 67 is an input to a
push-pul |l driver circuit conprising transistors @ and 06, which provides a
[err] DRIVE output signal to the horizontal output circuit. What is
Clainms is: 1. A horizontal deflectiol® system conprising: '

signal on line 17 provides PRESET synchronizing signal for initializihg the counter of
divide by 16 circuit 58 and synchronizing the circuit 58 with the 1fy signal on line 17.
The output of the divide by 16 circuit 58 on line 59 is an input to pulse width circuit
60. Pulse width circuit 60 assures that the width of the pulses in the uncorrected
2f;-REF signal on line 61 will be wide enough to ensure proper operation of phase
comparator 64 in the CA1391 type integrated phase locked loop circuit 62. As is the
case with the circuit shown in FIGURE 1, the 2f;-REF signal is symmetrical only to
the extent that the initial duty cycle of the 1fy signal is fifty percent. The effect of the
1f; ripple on the error control voltage for the 32f; VCO is reflected in the waveform
of FIGURE 5(b). The error control voltage periodicaily falls during each 1fy period.
Accordingly, the output frequency fvcO of the 32fy VCO falls periodically, during each
1fy period.' As the frequency fails, each subsequent output pulse from the 32f; VCO
has a lower frequency. As the frequency decreases, the pulse width 1/fvco increases.
The divider circuit 58 doubles the frequency of the 1fy signal, which has a period of
32 output pulses of the 32f, VCO, by dividing the period in half, that is, into two
sixteen pulse periods. However, due to the falling 1f; VCO frequency and due to the
periodically increasing pulse widths, the aggregate width of the first sixteen pulses, t,
is less than the aggregate width of the next sixteen pulses, t;. When the duration of t,
is not equal to the duration of t;, the 2f,;-REF timing signal is not symmetric within the
period of the 1f; signal, notwithstanding the precision of the digital divider. This
asymmetry can cause retrace pulses of alternating amplitudes Y1 and Y2 as shown in
FIGURE 5(f), which are anaiogous to the retrace pulses shown in FIGURE 2(e), and
which can result in the raster splitting. The 2f;-REF signal generated by the digital
circuit must therefore alsb be treated as an uncorrected signal, which _requires further
processing.

The error control signal of phase comparatof 64 on line 65 is an input to low
pass filter 63. The output of low pass filter 63 is a control input to voltage controlled
oscillator 66, which operates at a 2fy rate, and is denoted 2f; VCO. The operating

frequency of a type 1391 oscillator and the frequency response of the low pass filter are
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a first phase | ocked | oop (12) generating a first timng signal (on 17) at
*a first horizontal synchronizing frequency corresponding to a horizontal
synchroni zi ng conponent in a video signal; characterized by neans (56) for
~deriving fromsaid first timng signal a second timng signal (on 61),
having a second frequency at a nultiple of-said first frequency and being
subject to a variation in frequency at a rate corresponding to said first
frequency; a second phase | ocked | oop (6 for receiving said second timng

i gnal (on C 7 t econd
Froquensy. Jorerie by SEARAChnbled Aottt i shd 2 BBAETA BIITRE £2007
smoot h hor i Aetdrdingdy, rs16¢k063 is st@wai by dashed tinés!) The frequehcy abarudickistic e dwy |

sai d second, phase | ocked
low pass filter 63 is determined by the series R-C network formed, for example, by 1.5

microfarad capacitor C53 and 2K resistor R68. The output of voltage controlled
oscillator 66 on line 67 provides CORRECTED 2f, sync_hro:iizing signals for a
horizontal output circuit 68. The output of the horizontal output circuit 68 on line 69
provides a 2fy; signal in the form of 2f; RETRACE pulses. The 2f;; RETRACE pulses
are an input to ramp generator 70, which is subject to a manual phase delay by manual
delay circuit 72. The output of ramp generator 70 on line 71 is AC coupled by
capacitor C56 to the other input ef phase comparator 64 by line 73.

| The waveforms of FIGURE 6(a) - 6(d) illustrate the relative phase positions of
the 1f; and 2f,-REF timing signals generated in the circuit of FIGURE 4. FIGURE
6(a) illustrates the 1f; SYNC pulses separated by sync separator 14 and provided to
phase comparator 16 on line 13 FIGURE 6(b) shows the 1f,; output of the divide by 32
circuit 52 on line 53. The first phase locked loop is therefore responsible for
maintaining the relative phase of the leading edge of the 1fy pulses and the midpoint,
for example, of the 1fy; SYNC pulses. This alignment can be adjusted by means of a
delay or filter circuit, shown as capacitor 54. As illustrated in FIGURES 6(a) and 6(b),
the delay circuit 54 is not inserting any delay. FIGURE 6(c) illustrates the 2f,-REF
signal generated by pulse width circuit 60 on line 61, which is one of the inputs to
phase comparator 64 of the second phase locked loop 62. As is the case with the
circuit of FIGURE 1, the secend phase locked loop 62 of FIGURE 4 is effective to lock
the CORRECTED 2f, signal to the 1f;; synchronizing signal and is effective to average
out the asymmetric timing errors in the uncorrected 2f; REF signal due to 1fH jitter.
FIGURE 6(d) shows the 2f; RETRACE pulses on line 69, which are an input to a ramp
generator 70. A manual control circuit 72 for the ramp generator 70 enables
adjustment of the difference in phase between the CORRECTED 2fy pulses and the
2f-REF pulses.
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| oop (62) having a characteristic |oop response preventing said voltage

~controlled oscillator (66) fromchanging frequency as fast as said rate of

variation of said second timng signal; and a horizontal output deflection
stage (68) coupled to said second phase | ocked | oop (62) for synchronized

hori zont al

scanning in accordance with 93 d second frequency 2. The

systemof claim1, characterized in that a feedback S|gnal on 55) for

first phase | ockAdircysschematicifer apprtinadfithe hlosk dipgram §
3.
| ocked | oop

17).

conpri ses OW pass or con I’O|

vol t age conCAdB9Eihtegrated circuit. The circuit 62 contains an oscillator 66, phase detector 64,

predriver 84, phase detector output driver 86 and Vcc voltage regulator 87. The
oscillator 66 is an RC type with terminal 7 used to control frequency. An ektemal
capacitor C51 is connected from terminal 7 to ground and charges through external
resistance R62 coupled between terminals 6 and 7. When the voltage at terminal 7

exceeds an internal potential bias, capacitor C51 is discharged through an internal

- resistor. This conduction causes generation of a drive pulse, which terminates when

the capacitor is sufficiently discharged. The discharge cycle is responsive to a sawtooth
signal at terminal 4. Negative-going synchronizing pulses at terminal 3 are phase
compared with the sawtooth waveform at terminal 4, which is derived from horizontal
flyback or retrace pulses. If there is no phase difference between the synchronizing
signal and the sawtooth waveform, there is no net output current at terminal 5. Whén

a phase offset occurs, current flows either in or out of terminal 5 to correct the _
frequency. The duty cycle, or mark space ratio, of the predriver 84 may be adjusted
by setting the potential at terminal 8. In the circuit of FIGURE 7, this is determined
by the voltage divider formed by resistors R63 and R64. Potentiometer R37, coupled
to terminal 7 through resistor R72, may be used to manually adjust the frequency of
oscillator 66.

The ramp generating circuit 70 comprises transistor Q4, resistor R55 and
capacitor C50. The ramp signal generated across capacitor C50 is AC coupled to
terminal 4 through capacitor C56. A transistor Q2 and potentiometer R20 form a man-
usually operable delay circuit 72, which varies the current needed to charge the ramp
capacitor C50. Variation of the time needed to charge capacitor C50 provides a

variable delay of approximately from 0-2 microseconds in the relative phase of the

2,-REF pulses and the CORRECTED 2f,; pulses.
The CORRECTED 2fy output of predriver 84 on line 67 is an input to a
push-pull driver circuit comprising transistors QS and 06, which provides a 2f;; DRIVE

output signal to the horizontal output circuit.
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oséi |l ator (66),

-defining said |
characterized
pul ses (on 69)

generating said

system of claim4, characterized F)y a sawt oot h si gnalllllmclrlm'"ﬂ("isml l!lrr

00p response. 17 4. The system of claiml,

said | ow pass fil ter havi ng a frequency characteristic

n that said feedback signal (on 73) is derived fromretrace

fromsaid horizontal output deflection stage (68). 5.

16

What is Claims is:

1.

A horizontal deflection system comprising:

a first phase locked loop (12) generating a first timing signal (on 17) at
a first horizonfal synchronizing frequency corresponding to a horizontal
synchronizing component in a video signal; charactenzed by

means (56) for deriving from said first t1m1ng signal a second tlmmg

signal (on 61), having a second frequency at a multiple of said first frequency

and being subject to a variation in frequency at a rate corresponding to said first’

frequency;

a second phase locked loop (62) for receiving said second timing signal
(on 61) and a feedback signal (on 73) in accordance with said second frequency,
including a voltage controlled oscillator (66) for generating a smooth horizontal
synchronizing signal (on 67) at said second frequency, said second phase locked
loop (62) having a characteristic loop response preventing said voltage controlled
oscillator (66) from changing frequency as fast as said rate of variation of said
second timing signal; and ' ' _

a horizontal output deflection stage (68) coupled to said second phase
locked loop (62) for synchronized horizontal scanning in accordance with said
second frequency.

The system 6f claim 1, characterized in that a feedback signal (on 55) for said
first phase

locked loop (12) is derived from said first timing signal (on 17).

The system of claim 1, characterized in that said second phase locked loop (62)

comprises a low pass filter (63) for controlling said voltage controlled
oscillator (66), said low pass filter having a frequency characteristic defining
said loop response. o
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f eedback signal (on 73) responsive to said retrace Pu+s—es~6en—69)__6ﬁ‘

*The system of claim 1, characterized in that a sum of successive pul se
periods of said second timing signal (on 61) in each qﬂlﬂ JMF! (ﬂmumﬁ
first timng signal (on 17) constant. 7. A hori zont tem
conprising: neans (56) for generating a first timng signal (on 61 at a

first frequency, subject to a periodic variation in frequency at a rate in
accordance with a second, |ower frequencl? a phase | ocked | oop (62) for

receiving said fi al
accor dance %th SL,I;hIE He?}s{;pfjr‘iggtr}én%&&%egc dgqula?asg@g%%*(%ﬁﬁ?&sm ator
(66) for gener at idegved ﬁombﬁa&muli’e@ r(bm69)8ﬁmhaﬂrhotizngal output deflection stage

(68).

5. The system of claim 4, characterized by a sawtooth signal circuit (70) for
generating said -

feedback signal (on 73) responsive to said retrace Pulses (on 69).

6. The system of claim 1, characterized in that a sum of successive pulse periods
of said second timing signal (on 61) in each pulse period of said first timing

signal (on 17) constant.

7. A horizontal deflection system, comprising:

means (56) for generating a first timing
signal (on 61) at a first frequency, subject to a periodic variation in frequency
at a rate in accordance with a second, lower frequency;

a phase locked loop (62) for reéeiving said first timing signal (on 61) and
a feedback signal (on 73) in accordance with said first frequency, including a
controllable oscillator (66) for generating a smooth horizontal synchronizing
signal (on 67) at said first frequency, said phase locked loop having a
characteristic loop response preventing said controllable oscillator (66) from
changing frequency as fast as said rate of variation said first timing signal (on
61); and |

a horizontal output deflection stage (68) 45 coupled said phase locked
loop (62) for synchronized horizontal scanning in accordance with said first
frequency. '

8. The system of claim 7, characterized in that 50 said first frequency (2fy) is a
' multiple of said second frequency (1f,). '
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signal (on 67) at said first frequency, said phase | ocked Idop havi ng a
> characteristic | oop response preventing said controllable oscillator (66)
from changi ng frequency as fast as said rate of varlatlon Said first-timng

signal (on 61); and a horizontal output deflection upl ed
sai d phase | ocked | oop (62) for synchronized horiz l ﬂm
accordance wth said first frequency. 8. The sysvento LC

characterized in that 50 said first frkﬂquency [err] is a mJItlpIe of said

second fr §AUENTYe Lystenll of claim 7, characterized in that said first frequency (2fH) is an even

multiple of 55 said second frequency (1fy).

10.  The systém of claim 7, characterized in that said phase locked loop (62)
comprises a low pass filter (63) for controlling said oscillator (66), said low -

filter (63) having a frequency characteristic defining said loop response.

11.  The system of claim 7, characterized in that said feedback signal (on 73) is

derived from retrace puises (on 69) from said horizontal output deflection stage
(68). |

12.  The system of claim 11, characterized by a sawtooth signal circuit (70) for

generating said feedback signal (on 73) in accordance with said retrace pulses.

13.  The system of claim 7, characterized by a second phase locked loop (12) for
generating a second timing signal (on 17) in accordance with said second
frequency, synchronized with a horizontal synchronizing component (on 13) of
a video signal (on 11).

14.  The system of claim 13, characterized in that a sum of successive pulse periods

of said first timing signal (on 61) in each pulse period of said second timing
signal (on 17) is constant.

15. A horizontal deflection system, comprising:
a first phase locked loop (12) generating a first timing signal (on 17) at
a first frequency representative of the frequeﬁcy of a horizontal synchronizing
component in a video signal (on 11);
characterized by means (56) for deriving from said first timing s1gnal (on
17) a second timing signal (on 61), having a second frequency at a,multiple of
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18 9. The systemof claim 7, characterized in that said first frequency
‘(2fH) is an even multi-ple of 55 said second frequency—fer+}—210._____The _

e
system of claim?7, characterized in that said phase | ocked | oop (62)
conprises a |low pass filter (63) for controlling said lmuuumﬁmmgﬁm sai d
low filter (63) having a frequency characteristic defh g

response. 11. The systemof claim7, characterized in that sdi d° f eedback
signal (on 73) is derived fromretrace plu?ses (on 69) fromsaid horizontal

o e LA B wid i BB bl 1 7

a horizontal output deflection stage (68);

a second phase locked loop (62) for receiving said second timing signal
(on 61) and a feedback signal (on 73) derived from said horizontal output
deflection stage (68), including a voltage controlled oscillator (66) for generating
a scan synchronizing signal (on 67) at a second frequency greater than the
frequency of said horiiontal synchronizing component, said horizontal output
deflection stage (68) being coupled to said second phase locked loop (62) for
synchronized horizontal scanning at a frequency greater than the frequency of
said horizontal synchronizing component and in accordance with said scan

synchronizing signal (on 67).

16.  The system of claim 15, characterized in that a feedback signal (on 55) for said
first phase locked ldop (12) ‘is derived from said first timing signal (on 17).

17.  The system of claim 15, characterized in that said second phase locked loop (62)
has a low pass filter (63) generating a control signal for said voltage controlled
oscillator which prevents said oscillator (66) from changing frequency as fast as

changes occur in the frequency of said second timing signal (on 61).

18. A horizontal deflection system, comprising:

a source (12) of a horizontal synchronizing componeni (on 17) of a video
signal; characterized by |

means (56) coupled to said source (12) for generating a first timing signal
(on 61) synchronized thereto and of a first frequency, said first signal being
subject to a periodic variation in frequency, said periodic variation being at a
second frequency lower than said first frequency;

a phase locked loop (62) for receiving said first timing signal (on 61) and
a horizontal related feedback signal (on 73) for generating smobth scan
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geﬁerati ng said feedback signal (on 73) in accordance with said retrace
-pul ses. 13. The system of claim7, characteri Zed_bV—a—S_G'C'OTTdThH'S‘E‘ | ocked

| oop (12) for generating a second timng signal (on ce with
sai d second frequency, synchronized with a hori zon Elﬂm; Eﬂ -
conponent (on 13) of a video signal (on 11). 14. aim 13,

characterized in that a sum of successive pul se peri ods of said first
timng signal (on 61) in each puI se pe2@od of said second tim ng si gnal (on

ohise’l ooked | SUpTRmIFing SHAL (G 5ot KL R GRS s SR pRaREerie o sl | £ <
frequency repr gaeql1BEkedS08p (Gij%efr{geéilh'ﬁ 3§ Yo @Voi@ thOfntrediétfin Wﬁ@ﬁ&iﬁcﬁé ng
variation in frequency into said scan synchronizing signal;
and, a horizontal output deflection stage (68) coupled to said phase |
locked loop (62) for synchronized horizontal scanning in accordance with said

scan synchronizing signal (on 67).

19. The system of claim 18, characterized in that said first frequency is a multiple

of said second frequency.

20.  The system of claim 19, characterized in that aid first frequency is an even

multiple of said second frequency.

21. A horizontal deflection system, comprising:

a first phase locked loop (12) generating a first timing signal (on 17) at
a first frequency representative of the frequency of a horizontal synchronizing
component (on 13) in a video so signal (on 11); 'characferized by

‘means (56) for deriving from said first timing signal (on 17) a second
timing signal (on 61), having a second frequency at a multiple of the frequency
of said horizontal synchronizing component frequency;

a horizontal output deflection stage _(68); and

a second phase locked loop (62) for receiving said second timing signal
(on 61) and a feedback signal (on 73) derived from said horizontal output
deflection stage (68), including a voltage controlled oscillator (66) for generating
a scan synchronizing signal (on 67) at a éecoqd frequency greater than the
frequency of said horizontal synchronizing compbnent (on 13), said horizontal
output déﬂection stage (68) being coupled to said second phase locked loop (62)
for synchronized horizontal scanning at a frequency greater than the frequency

of said horizontal synchronizing component and in accordance with
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conponent in a video signal (on 11); characterized by neans (56) for
~deriving fromsaid first timng signal (on 17) a second timng signal (on
61), having a second frequency at a,nultiple of 19 the frequency of said
hori zontal synchronizing conponent frequency; a horizontal output '
defl ection stage (68); a second phase | ocked |oop (62) for receiving said

second timng signal (on 61) and a feedbzzick si gnat—ton—73)—deri+ved—From

said horizontal output

said scan synchronizing signal (on 67). “!II“J I"IlLl “I"" "Ilsl " |!I|

22.  The system of claim 21, characterized in that a feedback signal (on 55) for said
first bhase locked loop (12) is derived from said first timing signal (on 17).

23.  The system of claim 21, characterized in that said second phase locked loop (62)
comprises a low pass filter (63) for controlling said voltage controlled oscillator
(66).

24. The system of claim 21, characterized in that said feedback signal (on 73) is
derived from retrace pulses (on 69) of said horizontal output deflection stage
(68). |

25.  The system of claim 21, characterized in that a sum of successive pulse periods
of said second timing signal (on 61) in each pulse period of said first timing
signal (on 17) is constant.

26. A horizontal deflection system, comprising: _

a source (14) of a horizontal synchronizing component (on 13) of a video
signal (on 11); ‘ _ o '

means (12,56) coupled to said source (14) for generating a first timing
signal (on 61) synchronized thereto and of a first frequency, said first timing
signal being subject to a periodic variation in frequency, said periodic variation
being at a second frequenéy lower than said first frequency;

a phase locked loop (62) for receiving said first t1m1ng sign'él (on 61) and
a horizontal related feedback signal (on 73) for generating a smooth scan
synchronizing signal (on 67), said phase locked loop (62) héving a characteristic
response substantially precluding introduction of said periodic variation in

frequency into said scan synchronizing signal (on 67); and
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defl ection stage (68), including a voltage control | ed oscittater—66)—f or

generating a scan synchronizing signal (on 67) at a gquenc
greater than the frequency of said horizontal synchriﬂi’w ,m l, sai d
hori zontal output deflection stage (68) being coupl ed«lU¢ phase -

| ocked | oop (62) for synchronized horizontal scanning at a frequency
greater than the frequency of said horizontal synchronizing conponent and
in accordance with said scan. synchronizi®g signal (on 67). 16. The system

f claim 15, ch teri ' ' 5 il first
st ooy hon et Sh ubftladt bllh, SRS 36k S8 honfilio%le e ity 1 <
17. The systenoop @GRpifon smchinired diogizbaAal s¢anningain Rebrliasee Mtk b sean

| ocked | oop (62) has a_ low pass filter (63) generating a control signal for
sai d vol tage consynshyamjzing signal (on 67). .

27.  The system of claim 26, characterized in that said first frequency is a multiple

of said second frequency.

28.  The system of claim 27, characterized in that said first frequency is an even

multiple of said second frequency.

29. The system of claim 26, characterized in that said phase locked loop (62)
comprises a controllable oscillator (66) and low pass filter (63) for controlling

said oscillator, said low pass filter defining said characteristic response.

30. The system of claim 26, characterized in that said feedback signal (on 73) is
related to retrace pulses (on 69). '

31.  The system of claim 26, characterized in that said first timing signal generating
means (12,56) comprises a second phase locked loop (12) generatiﬁg a second
timing signal (on 17) 5 synchronized with said horizontal synchronizing
component (on 13).

32.  The system of claim 31, characterized in that a sum of successive pulse periods
of said first timing signal (on 61) in each pulse period of said second timing
signal (on 17) is substantially constant.
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oscillator which prevents said oscillator (66) from changing frequency as
‘fast as changes occur in the frequency of said second timng signal (on
61). 18. A horizontal deflection system conpr T a—sou-ce—(12) of a
hori zontal synchronizing conponent (on 17) of a Hggsﬁfﬁhﬁﬂs Rt jact eri zed
by means (56) coupled to said source (12) for geperatiRiPLACED rst tji ming
signal (on 61) synchroni zed thereto and of a first Trequency;—s first
~signal being subject to a perlodlc var?ation in frequency, sai d periodic

vari ati on bei ng I 0 “.mﬂg uency; a

phase | ocked Ioogk( 2%’ ior recer vi ng sgfgﬁ I'rs g ng Sl gnar[F on 61) and a

hori zontal related feedback FRPQUENCY MULFIPLESherating snooth scan
ABSTRACT

A first phase locked loop (12) generates a first timing signal (on 17) at a first horizontal

synchronizing frequency (1fy) corresponding to a horizontal synchronizing component
(on 13) in a video signal (on 11). A converter circuit (56) derives from the first
timing signal (on 17) a second timing signal (on 61), having a second frequency (2fy)
at a multiple of the first frequency and subject to a variation in frequency at a rate
corresponding to the first frequency. A second phase locked loop (62) receives the
second timing signal (on 61), which can be asymmetric within the period of the first
timing signal (on 17), and a feedback signal (on 73) in accordance with the second
frequency, and includes a controllable oscillatqr (66) for generating a smooth horizontal
synchronizing signal (on 67) at the second frequency. The second phase locked loop
has a characteristic loop response, determined by a low pass filter (63), preventing the
voltage controlled oscillator (66) from changing frequency as fast as the rate of
variation of the second timing signal (on 61). This drives the error signal for the
controllable oscillator (66) toward an average value, resulting in a corrected, symmetric
synchronizing signal at the second frequency A horizontal output deflection stage (68)
may be coupled to the second phase locked'loop (62) for synchronized horizontal
scanning in accordance with the second frequency. No additional signal processing
circuitry is needed to correct the symmetry of the first timing signal generated by the
first phase locked loop or the symmetry of the second timing signal derived by the

converter.
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20 synchroni zing signal (on 67) at said first frequency, the characteristic
-of said phase | ocked |oop (62) being such as to avoid the introduction of
said periodic variation in frequency into said scan synchroni zi ng signal;
and, a horizontal output deflection stage (68) coupled to said phase | ocked
Ioop (62) for synchronized horizontal scanning in accordance with said scan

synchroni-zing signal (on 67). 19. The system of cIa|n118 characterized
in that said first frequency is amultiple
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of said second frequency. 20. The system of claim 19, characterized in
‘that aid first frequency is an even nultiple of said second frequency. 21.
A horizontal deflection system conprising: a first phase | ocked | oop (12)
generating a first timng signal (on 17) at a first frequency
representative of the frequency of a horizontal synchronizing conmponent (on
13) in a video so signal (on 11); characterized by neans (56) for deriving
fromsaid first timng signal (on 17) a gfgond timng signal (on 61),
havi ng a second frequency at a nultiple t he frequency of said horizontal
synchroni zi ng conponent frequency; a horizontal output deflection stage
(68); and- )
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a second phase | ocked l.oop (62) for receiving. said second timng signal (on
61) and a feedback signal (on 73) derived fromsaid horizontal output

defl ection stage (68), including a voltage controlled oscillator (66) for
generating a scan synchronizing signal (on 67) at a second frequency
greater than the frequency of said horizontal synchronizing conponent (on
13), said horizontal output. deflection stage (68) being coupled to said
second phase | ocked | oop (62) for synchr02$;ed hori zontal scanning at. a
frequency greater than the frequency of s & hori zont al synchroni zi ng

conponent and in accordance with _
e S
| 5 ni

NZe
oly

A
“F_‘_—‘ WV ——AW—
n — o——
£ = o X
1l .
1t @

& —9
—MW—e
A D
Xa

{—e

J
1ay

£ 914

338-”1zﬁ_

R
= ' t,,

8

P10

1 REPLACEMENT SHEET

26 AUG 1996




21 said scan synchronizing signal (on 67). 22. The system of claim 21
characterized in that a feedback signal (on 55) for said first phase | ocked
l oop (12) is derived fromsaid first timng signal (on 17). 23. The
system of claim 21, characterized in that said second phase | ocked | oop
(62) conprises a |low pass filter (63) for controlling said voltage
controlled oscillator (66). 24. The system of claim 21, characterized in
that said feedback signal (on 73) is derived fromretrace pul ses (on 69) of
said horizontal output deflection stage 4/8). 25. The system of claim 21,
characterized in that a sum of successive pul'se periods
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of said second timng signal (on.61) in each pul se period of said first
timng signal (on 17) is constant. 26. A hori zontal deflection system
conprising: a source (14) of a horizontal synchronizing conponent (on 13)
of a video signal (on 11); nmeans (12,56) coupled to said -source (14) for
generating a first timng signal (on 61) synchronized thereto and of a
first frequency, said first timng signal being subject to a periodic
variation in frequency, said periodic variation being at a second frequency
| ower than said first frequency; a phase_l,gcked | oop (62) for receiving
said first timng signal (on 61) and a hé/gzontal rel ated feedback signa
(on 73) for generating a snooth scan '
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synchroni zing signal (on 67), said phase | ocked |oop (62). having a
characteristic response substantially precluding introduction of said
periodic variation in frequency into said scan synchronizing signal (on

67); and 22 a horizontal output deflection stage (68) coupled to said
phase | ocked | oop (62) for synchronized horizontal scanning in accordance
with said scan synchronizing signal.  (on 67). 27. The system of claim 26,

characterized in that said first frequencglgs a multiple
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of said second frequency. 28. The system of claim 27, characterized in
.that said first frequency is an even nultiple of said second frequency. 29.
The system of claim 26, characterized in that said phase | ocked | oop (62)
conprises a controllable oscillator (66) and | ow pass filter (63) for
controlling said oscillator, said |ow pass filter defining said
characteristic response. 30. The system of claim 26, characterized in
that said feedback signal (on 73) is related to retrace pul ses (on 69). 31.
The system of claim 26, characterized in7ggat said first timng signal
generating neans (12,56) conprises a second phase | ocked | oop (12)
‘generating a second timng signal (on 17) 5 synchronized with said

hori zontal synchronizing '
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conponent (on 13). 32. The system of claim 31, characterized in that a
‘'sum of successive pul se periods of said first timng signal (on 61) in each
pul se period of said second timng signal (on 17) is substantially

const ant . _

8/8
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'/W SEARCH REPORT, Agplonion o 96030938

TEXT OF THE ABSTRACT

SYNC}ROﬁIZED HORIZONTAL SCANNING AT
HORIZONTAL FREQUENCY MULTIPLES

A first phase locked loop (12) generates a first timing signal (on 17) at a first horizontal
synchronizing frequency (1fyy) corresponding to a horizontal synchronizing component (on 13)
in a video signal (on 11). A converter circuit (56) derives from the first timing signal (on 17) a
second timing signal (on 61), having a second frequency (2fy) at a multiple of the first
frequency and subject to a variation in frequency at a rate corresponding to the first
frequency. A second phase locked loop (62) receives the second timing signal (on 61), which
can be asymmetric within the period of the first timing signal (on 17), and a feedback signal
(on 73) in accordance with the second frequency, and includes a controllable oscillator (66)
for generating a smooth horizontal synchronizing signal (on 67) at the second frequency. The
P second phase locked (62) loop has a characteristic loop response, determined by a low pass
filter (63), preventing the voltage controlled oscillator (66) from changing frequency as fast as
the rate of variation of the second timing signal (on 61). This drives the error signal for the
controllable oscillator (66) toward an average value, resulting in a corrected, symmetric
synchronizing signal at the second frequency. A horizontal output deflection stage (68) may
‘be coupled to the second phase locked loop (62) for synchromzed horizontal scanning m'
~.accordance “'with the second frequency. No additional signal processing circuitry is néeded to
correct the $ymmetry of the first timing signal generated by the first phase locked loop (12) or
~ the symmetry of the second timing sxgnal denved by the converter.

Fig.4
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