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2263836 HORI, ZONTAL SYNCHRONI ZATI ON Ct RCUI T BACKGROUND OF THE | NVENTI ON Thi s

invéniign rel at e i tal synchronization circuit for use in a

tel evision receliegoél éé%e One of the conponents of a television
receiver is a decoder that receives a conposite video signal, separates the
hori zontal and vertical synchronizing signals fromthe inmge signals, and
provides output signals for inmage formation and scanning control. For
horlibﬁtal scanning control, the decoder is adapted to output a signal that
-remains stable at a horizontal scanning frequency [err] even if the
conposi te video signal is tenmporarily disturbed by channel sw tching or

noi se. Decoders of this type are readily avail able from vari ous

manuf acturers. Sonme types of displays, however, nust be scanned at a rate

higher than the convent h@ﬂﬁkoﬁﬂ{ﬂ]SYNcTiﬁo‘Nﬂz%'ﬂIbNecmc@ﬁl‘tiCU| ar of
di spl ays that enploy nore than the standard nunmber of scanning lines to

achi eve inproved i mage definition, and of displays in which the picture
signal is converted frominterlaced to sequential scanning. Exanples of
such di spl ayBAGKGROUNDbOFf SHREAINVENDBHIY in tel evision receivers but also in
so-called nmultinmedia displa

signal s and i magddisy &BHEEHXTS’PE)E’?%“%%%B{ﬁaé %%gﬁ&bgﬁggis%ﬁl%&s&gm %%{i\c/)o(rannr ;I fdee
large circuit for use in a television receiver or the like.

| One of the components of a television receiver is a
decoder that receives a composite video signal, separates
the horizontal and vertical synchronizing signals from the
image signals, and provides output signals for image
formation and scanning control. For horizontal scénning
control, the decoder is adapted to oufput a signal that
.remains stable at a horizontal scanning frequency fy even if
the composite video signal is temporarily disturbed by
channel switching or noise. Decoders of this type are
readily-avaiiable.from'various manufacturers.

Some types of displays, however, must be scanned at a
rate higher fhan'the conventional fy. This is true in
particular of displays that employ more than the standard
number of scanning lines to achieve improved image. .
definition, and of displays in which the picture signal is
converted from intérlaceq to sequential'scanning.. Examples
of such displays are to be found not only in television
receivers but also in so—callen multimedia displays that

display both images produced from video signals and images

produced from a-computer, and in displays with very large
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screens such as the outdoor displays enployed in stadiuns and othgr public:
pl aces. In many cases the higher scanning frequenci es needed by these

di spl ays are not avail able from existing decoders, hence nust be generated
by an external circuit. The external circuit may al so generate other
necessary timng signals. To keep these signals synchronized with the
conposi te video signal the external circuit conventionally receives the;
conposite video signal, extracts the horizontal synchronizing pul ses, and
feeds themas input to a phase- |ocked |oop. A problemis that the

phase-1 ocked | oop does not produce stable output signals when horizontal
synchroni zing pul ses in the conposite video signal are m ssing or otherw se
di sturbed. This  leads to disruption of the display when the conposite video

signal is _contam nated by . noise, or en.the signal jis swtched fromone
vi deo souPEESEBSaRRTH RS TR ?“%P88Feﬁ?§8b?ﬁstﬁ?éiﬂxﬁgdﬁﬁysﬁPg§Pﬂfng t he
external ghuCHihe Silbf£alPae2ssI Ml ar to those found in the decoder, but
that woul d require nuch conpl ex and expensive circuitry. SUWARY OF THE

| NVENTI ON |t | Snaseny deaxsy thie aligher stahhingrirssjueniciesnnhieedetdobpr ovi de a

stabl e synchroni zi ng signal having a frequency 2
these displays are not available from existing decoders,
hence must be generated by an external circuit. The
external circuit may also generate other necessary timing
signals. To keep thése signals synchronized with the
composite video signal the external circuit conventionally
receives the composite video signal, extracts the horizontal
synchronizZing pulses, and feeds them as input to a phase-
locked loop. _

A problem is that the phase-locked loop does not'
produce stable output signals when horizontal synchronizing
pulses in the composite video signal are missing or
otherwise disturbed. This leads to disruption of the
display when the composite video signal_is_contaminated by
noise, or when the signal is switched'froﬁ one video source
to another. This problem could be solved by providing the
external circuit with features similar to those found in the
decoder, but that would require much complex and expensive’

circuitry.

SUMMARY OF THE INVENTION
- It is accordingly an object of the present invention to

provide a stable synchronizing signal having a'ffequency'
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hi gher than'the firequency of hori zontal, synchroni zing pulses in a conposite
video signal. Another object of the invention is to generate stable output
signals at a plurality of frequencies. The invented horizontal
synchroni zation circuit conprises a decoder for receiving a conposite video
signal, separating horizontal synchronizing pulses having a certain
hori zgnt al - frequency, and generating a first signal having the sane
hori zontal frequency. The first signal is |ocked in phase with
t he-hori zontal synchronizing pul ses, and is held steady in frequency and
phase even in the absence of the horizontal synchronizing pul ses. A
waveshaping circuit reshapes the first signal to generate a second signa
for input to a synchronizing circuit. The synchronizing circuit generates a
third signalhighémahan hgueredubheyesf thmrl AZdidlosynehrahikl agusnryes The
frequency of the third signal is controlled according to the phase
di ff erence bt eaemnpas idec yideoi ghemaklhnd a fourth signal, which the

synchroni zi ng circui reg&ives froma timn enerator. The-fourth signal

whi ch has the ho ef) AJEGleREythe SITHY 9 $eheRGENEt#P E]uency

of the thir zﬂﬂ?l ryh s ;ﬁyg' to a video signal-
processi ng %l&cwt stidz-gs%e/lr?]::%lr{o%i Ezhgﬂg%’f@e?& n &cq%gl'or si gnal s out put by
the decoder. The THdMitGrededr 8bPizeht4l synchronization circuit

comprises a decoder for receiving a composite video signal,

N~ separating horizontal synchronizing pulses having a certain

horizontal frequency, and generating a first signal having
the same horizontal frequency. The first signal is locked
in phase with the—hdrizontal synchronizing pulses, and

is held steady in frequency and phaée even in the absence of
the horizontal synchronizing pulses.

A waveshaping circuit reshapes the first signal to
generate a second signal for input to a synchronizing
circuit. The synchronizing cifcuit generates a third signal
having a frequency higher than ‘the horizontal frequency.

The freqﬁengy of the third sigﬁai is controlled aCcording'to
the phase diffenehce between thé second signal and a fourth
signal, which the synchronizing circuit receives from a
timing generator. | |

- The fourth signal, which has the horizoﬁtal ffequency;
is produced by dividing the freduency of the third signal.
The fdurth signal can.be applied to a video signal-
processing circuii to synchronize the processing of color

signals output by the decoder. The timing generator also
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3 di vides the frequency of the third signal to generate a fifth signal
whi ch has a frequency hi gher than'the horizontal frequency. The fifth
signal can be supplied to a display device as a horizontal scanning signal.
BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a block diagram of an exanple
of the invented horizontal synchronization circuit. DETAI LED DESCRI PTI ON OF
THE | NVENTI ON The invention will now be described.in nore detail with 7
reference to the drawing. The drawing is provided as an illustration of the
l-nvention but should not be construed as limting the scope of the

i nvention. Signal frequency values nentioned in the description wll apply
to an i nplividefedhsifpegueasicy [@f thee thizdnfignad b9 greerBEfoRal :

Tel evi si on, System-Conm tte NTSC), having a,hori zontal frequenc err] of
1o o PR HAna T i, HAR o (ErBRR ey, haghetahan, Ehel on can ||

SRSt s RERCH AL P! N WR32406 100 c3PORE! Buplitleds P Of

SECAM vi deo 'signa erring to orizontal chroni zati on
circuit usess & radviice £ & WorakéntadodeannsagPasighg1yi deo i nput
signal, thereby creating various output signals. These include color
signals, a vertical ' .
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a block diagram of an example of the

invented horizontal synchronization circuit. et

DETAILED DESCRIPTION OF THE INVENTION
Thé invenéion.will now be describéd in more detail
with reference to the drawing. The_drawing is -provided
-as an illustration of the invention but should not be
éonstrued as limiting the scope of the invention. - Signél
frequency values mentioned in the description will apply
to an inpuf'video,signal of the type recommended by the .
National Television System'Committee (NTSC), having a
horizontal ffequency fg of 15.75 kHz, but this is-not a
restriction eithér. The invention can obviously be
practised with other types of video signals such as PAL
or SECAM Qideo_signals.
| " Referring to'fig. 1, the horizontal'synchronization
circuit uses a decoder 1 to recéive and decode a
compésite video input signal, thereby creating various
outpﬁt sigﬁals.“ These include color signais, a verticai

'sYnchronizing signal V, and a signal S, that is
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synchroni zing signal V, and a signal [err] that is 4 | ocked in frequency
and phase to horizontal synchronizing pulses in the input video signal. The
signal [err] output fromthe decoder 1 is received by a waveshaping circuit
2, which generates an output signal [err]. The signal [err] output fromthe
waveshaping circuit 2 is received by a synchronizing circuit 3, which
generdtes an output signal[err]. The signal[err] output fromthe

synchroni zing circuit 3 is received by a timng generator 4, which
generates output signals [err] and[err]. The signal [err] output fromtire
timng generator 4 and the color signals output fromthe decoder 1 are
received by a video signal- processing circuit 5. The signal $S4 is also
returned to the synchronizing circuit 3. The frequencies of the signals
[err], [err]lecked etn |fmreaudmyyr Jandr phrakei pd dordfzanteiesiynchsonhdinat ed i n
the drawi ng. The decoder 1 is a large-scale integrated circuit conprising a
col or separ aPRbsegi i the 1imput SHldeRr 648Bfhg signal separation circuit 12,

20 SO oo TR G SRR B3 ol SR 50T bt gk Lo
the color signghsedkidde MAAR i2NPWhichIheleratdd S¥NERLBAILZEREnEL gnal
separation circuit 12 separates a

So. The signal S, output from the waveshaping circuit 2 is
received by a synchronizing circuit 3, which generates an
output signal 53' The signal S3 output from the
synchronizing circuit 3 is received by a timing generator 4;
which generates output signals S, Sz, and Sg. The signal
S4 output from thke timing generator 4 and the color signals
output from the decoder 1 are received by a video signal-
processing circuit 5. The signal S, is also returned .to the
synchronizing circuit 3. The frequencies of the signals Sll
So, Sg, S4. S5, and Sg are fy or multiples of thereof. as
indicated in the drawing. .

The decoder 1 is a large-scale integrated circuit
comprising'a color.separation circuit 11.'a synchrpnizing?-
signal separation circuit 12, an automatic freguency control
circuit 13, a voitage-controlled oscillator 14, and a
frequency divider 15. Thé color separation circuit 11
éeparates the color signals from the video input signal.

The synthonizing signal separation circuit 12 separates a
horizontal synchronizing signal H and the vertical
synchronizing signal.V from the video input signal. The’

vertical synchronizing signal V is output from the decoder 1

[+]]
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hori zontal synchronizing signal H and the vertical synchronizing.signal V
fromthe video input signal. The vertical synchronizing signal V is output
fromthe decoder 1 5- to external circuits not shown in the drawing. The
hori zontal synchronizing signal His received by the automatic frequency
control circuit 13, which generates a voltage signal that controls the

vol tage-control l-ed oscillator 14. The voltage-controlled oscillator 14;
receives a signal having a frequency of, for exanple, substantially 327%
[err] froman external oscillator circuit (not shown in the draw ng) and
adjusts this frequency in response to the voltage signal fromthe automatic
frequency control circuit 13. The output of the voltage-controlled
oscillator 14 is divided by the frequency divider 15 to produce the signal

[err], wRbcBxterRdiPVddediit? hiBe WAYRANARI fitk Wrawinl.2 and also fed back to
the automatic frequency control circuit 13. Further details of the '

automati ¢ freTheneyr canittadl synecbuphiiBngv sigad g UenrlesedvedThe waveshapi ng

~circui't 2 conprises, for exanple, a delay |ine and standard | ogic gates.
The syncikhénpiRfomatie dinequencgnpPrsedl ¢brciltads)-e YhdCRNESPErRREE T at ed

Ly o oS ] S YPRORBTR® 3 o e ipSadlector TC and
oscillator 14. The voltage-controlled oscillator 14 -
receives a signal having a frequency of, for example,
substantially 32 x fy from an external oscil;ator circuit
(not shown in the drawing) and adjusts this frequency in
response to the voltage signal from the automatic frequency
control circuit 13. The outbut of the voltage-controlled
oscillator 14 is divided by the-frequenc& divider 15 to
produce the signal'sl.-which is provided fo the.waveshaping
circuit 2 and also fed back to the automatic frequency
control circuit 13. Further details of the automatic
frequency control circuit i3 will be given later. |

The waveshaping circuit 2 -comprises, for example, a
delay line and standard 1ogingafes. ‘The synchronizing
circuit 3 comprises, for.examplé. standard integrated
circuits (ICs) and discrete components, suéh-as a bhase
detector.ic and a voltage-controlled oscillator IC with a
copnected inductor-capacitor (L.C) network adapted fo produce
an oscillation frequency of about 32 MHz, which is
2048 k.fH.. The timing generator 4 comprises, for example,
standard integrétéd circgits such as éounters. latches, and

gates.



connect ed i nductor-capacitor (LC) network adapted to produce an oscillation
frequency of about 32 MHz, which is 2048 x [err]. - -The timng generator 4
conprises, for exanple, standard integrated circuits such as counters,

| at ches, and gates. 6 Next 't he operation of the horizontal

synchroni zation circuit will be described. The horizontal synchronizing
signal: H output fromthe synchroni zing signal separation circuit 12
conprises a series of narrow pul ses. These pul ses generally cone at a rate
of 15.75 kHz ([err]), but the pulse train may sonetines be disrupted by
switching of the conposite video signal source, or by channel sw tching or
noi se. The aut onatNextf tbguepeyatbonrof thechwrizontal synshranigaticomor t hat
conpares the phase of these pulses with the phase of the [err] signal fed
back from t h&iffcddleid}1dPei depcxitbedne vol t age signal output by the

automati c frequen control citcuit 13 is proporti tq the phase

di fference. The eﬁ%gc3°F§ZP8%PECEY?ﬁér3ﬁfﬁ g[%&?ﬁéi; t?é?qéguﬁkﬁmy di vi der
15 in phase f 1.1 h 0L} YO 7 The
automatic fr gﬂal%er? y(&(&:{%[r%tﬁ%g%%i rs%gﬁ?bléég?g%@}é%ﬁpm se\g%i%ic]g?cﬁgg suc 3 as
filters, deteclseriesand awrk6WCPulbas.ar ehasdppeledd generally come

at a rate of 15.75 kHz (£f3), but the pulse train may

sometimes be disrupted by switching of the composite

video signal source, or by channel switdhing or noise.
.The automatic frequency control circuit 13 has a

phase detector that compares the phase of these pulses

-

with the phase of the S; signal fed back from the

frequency divider 15. The voltage signal output by the
- automatic freqﬁency control circuit 13 is proportionai_to
the phase differeﬁce. The effect is to lock the output S,
of the frquency divider 15 in phase and frequency“with
the horizontal sjhchrénizing pulses. The automatic |
y frequency control circuit 13 also comprises qircﬁité such
as filters, aetéétors, and switchés that are adapted to
.preQént missing. pulses or noise in the horizontal
synchronizing signal H from.affecting the voltage signal
output. These circuits assure that the voltége-. |
controlled osciilator 14 will continue to oscillate at
the same freguency, and the frequency divider 15 will
coﬁtinue.to proVidé a regular ouqut signal S, of.
frequency fy when the input-cémposite video signal is._

disrupted, or even cut off entirely.
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prevent m ssing pul ses or noise in the horizontal synchronizing signal H
fromaffecting the voltage signal output. These circuits assure that the
vol tage- controlled oscillator 14 will continue to oscillate at the sane
frequency, and the frequency divider 15 will continue to provide a regular
output signal [err] of frequency [err] when the input conposite video
signal is disrupted, or even cut off entirely. 7 The out put signalféﬁrr]
is a square wave with a duty cycle of substantially fifty percent. ThE
phase detector in the synchronizing circuit 3 requires input of pulses with
a nore narrow pul se width. The waveshaping circuit 2 reduces the duty
cycle of the signal [err] so that the signal[err] .has the pulse width
required by the synchronizing circuit 3. The synchronizing circuit 3

compares the phase,af e 3hgnaksleLrd aih i avedhd (AdbUghEy ! BF.{L equency
8'ds t%h phase a{ f f

of the signal[err] s redu%e t he erence between’ [err] and
[err] to geréubdtniang fliety] pebcbhe! ebphd PHeRR idethctavensytaad phase

with the signal [err] which is locked to the signal [err], which is in turn
| ocked t osymehianiziorg alirsuithBonegquigesi it 6f Pud sesniwhghgeneort or - 4
di vides the frequency of gﬁrr%hgzggéeéhgeié])cfpédg%jaogzdagngnts to produce
the out puB2EFPhAwlse widt ping 1 uces the
duty cycle of the signal S; so that the signal S, has the
pulse Width'required by_the.synchronizing-éircuit 3.

The synchronizing circuit 3 compares the phase of the
signals S, and S4 and adjusts'the frequency of the signal Sqg
so as to redﬁce the phase difference between So and S4 to
zero. The signal-S, is thereby locked in frequeﬁcy and
phése with the signal'sz, which is locked to the signal S1,
which is in turn locked to the horizontal sypchronizing
signal H.

The timing generator 4 divides the frequency of Sj
(2048 x fH) by va;ious amounts to produce the outéut_signals
S4+ Sz, and Sg- More.specificélly, it divides Sg by a
factor of 1024 to prodﬁce Ss_and by a factor of 2048 to
produce S4. while Sslis pfoduced by passing Sg straight
through the timing generator 4 without frequency division.
Since the signal S; output by the decoder 1 remains regular
éven when the composite video signal is disturbed or cﬁt
off.'so.do the other signals Sy, S3, S4, Sz, and Sg.

The signal S4 is provided as a-timing signal to phe

video signal-processing circuit 5, enabling it to operate in

synchronization with the video ihput signal, which has a



[err], and [err]..More specifically, it divides [err] by a factor of 1024
to produce [err] and by a factor of 2048 to produce [err], while [err] is
produced by passing [err]straight through the timng generator 4 without
frequency division. Since the signal [err] output by the decoder 1 renains
regul ar even when the conposite video signal is disturbed or cut off, so do
the othhar signals[err] and [err]. The signal [err] is provided as a timng
signaf*fo the video signal-processing circuit 5, enabling it to operate in
synchroni zation with the video input signal, which has a 8 hori zont al

{1 equency of [ qlrlizoh§e0Bhah Syl bt | £, P ML 4 £ €4B3L -6l ! Eo(NO!

shown in the draw ng he"*scanni ng a di splay device. The
signal [efr]i extéplale¢ideudts! paEL SENERh iR eaeaaaé@ﬂng-ﬁa {inta@vert er
and digital signal-processing circuits that receiver and digitize the

out put of the thedescanndngl ofpaodesslay devicet SThadsignal Sutisdi gital
operations to inprove imge quality. The output signals Ierr] and [err]
enabl e i mage GWPPLied ashba chprkvedonyl toranxanpleg-terndigitpk he nunber of
scanning line or perfo sequenti al _scanning, i nstead of interlaced

S rmn
scanni ng. Cneqa$y §§éa8g‘Fﬁgiﬁﬁ§c$%ﬁﬁﬂlﬁBF996ﬁ N9 G Atdtn circuit
Is that it proddlqyes! aRkCa?yiPile the output of the video signal-

processing circuit 5 and carry out digital operations to-
L,f improve image quality. The output signals S, and Sg
- enable image quality to be'improved by, for example,
doubling the number of scanning lines, or performing
sequential scaﬁhing instead of interlaced scanning.

One advantége of the described horizontal
synchronization circuit is that it provides stable output
s;gnals having a variéty of frequencies. Another
advantage is that these output signals are all .
synchronized with the inéut composite video signai. Yet
another advantage is that the output signals remain

N stable'evgn when the composite video signal is disturbed
or missing. Still anofher ad&antage is that, by using
the output of the decoder 1, the horizontal
synchronization circuit generates these stable- output
signals without ﬁaving to dupiiéate the complex éircuitry
found in the automatic frequéncy control circuit 13.

'If output frequencies other thén 2 x £, and 2048 x £,

are required, the timing generator can be modified to



signals having a variety of frequencies. Another advant adge-is that' these
out put signals are all synchronized with the input conposi te vi deo si‘gnal .
Yet anot her advantage is that the output signals renmain stable even when

t he conposite video signal is disturbed or missing. Still another advantage
is that, by using the output of the decoder 1, the horizontal

synchroni zation circuit generates these stable output signals wthout
having to duplicate the conplex circuitry found in the automatic frequ%ﬁcy
control circuit 13. If output frequencies other than 2 x [err] and 2048
x[err] are regurred t he trnrn%%generator can be nodified to pr oduce

them |f nBE8 H&Pythﬁﬂe f F€ghe ?s%FYth%h%rﬁﬁﬁﬂuﬁﬁﬁx]°ﬁoJFEU§1§F he

h b dified, h h f th
oL o o7 B3 JoFhRH! by efANS MR A Y UG Mo BE hOATETAEY Of (he
suppl i ed t gyt eﬁaﬁghhagen@fﬁéehéﬁé,(oaf th&t e d&ﬂaebf h&, %reoder 1 can also

the part ar .

be changed as requiréd by deco
synchronlzlng circuit 3 for example. The frequency

" supplied to the voltage-controlled oscillator 14 in ‘the
. decoder 1 can alsq be-changed as required by the |

"particular decoder 1.

10
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Clains: 1. " A harizontal -synchronization circuit, conprising: a decoder
(1) having an automatic frequency control circuit (13), for receiving a
conposite video signal, separating therefromhorizontal synchronizing

pul ses having a certain horizontal frequency, generating a first signal

al so having said horizontal frequency, and |ocking said first signal in
phase with said horizontal synchronizing pul ses; a waveshaping circuit (2)
coupléﬂ“to sai d decoder, for reshaping said first signal to generate a
second signal also having said horizontal frequency; a synchronizing
circuit (3) coupled to said waveshaping circuit (2), for receiving said
second signal, generating a third signal with a frequency higher than said
hori zontal frequency, receiving a fourth signal, and controlling the
frequency of said third signal according to a phase difference between said
fourth signaflabdmessai d second signal; and a timng generator (4) coupled to
said synchronizing circuit (3), for receiving said third signal and

di vidi ng the frequency thereof, thereby eneratingasaid fourth signal and a

fifth signall- saitd NOSdPORTELgRERCIERA IR IS4 HECPIEnt SPURT EXfRETcy and said
fifth signal hav%ﬂ%e%oﬁbgh?iblﬁaéing éﬁ auébmatiM fre&henc; control

circuit (13), for receiving a composite video signal,
separating therefrom horizontal synchronizing pulses having
a certain horizontal frequency, generating a first signal
also having said horizontal frequency, énd locking said
first signal in phase with said horizontal synchronizing
pulses; ' .-

a waveshaping'circuit‘(Z) coupled to said decodef. for
reshaping said first signal to generate a second signal also
having said horizontal frequency;

a synchronizing circuit (3) coupled to said waveshaping
circuit (2), for receiving said second signal, gene?ating a
third signal with a frequency higher than said horizontal

— . frequency, receiving-a fqurth signal, and cbntfolling the
frequency of said third signal according to a phase
difference between said fourth signal and said second
signal; and

' -a timing generator (4) coupled to said synchronizing
circuit (3), for receiving said third signal and dividing
the frequency thereof, thereby generating said fourth signal
and a fifth signal, said fourth signal having said

horizontal frequency and said fifth signal having a higher

11
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frequency. 2. The circuit of claim1, wherein said first signal:"has a
first pulse width, said second signal has a second pul se width, and said

second pulse width is less than said first pulse width. 3. The circuit of
claim1l1, wherein wherein the frequency of said third signal is two thousand
forty-eight times said horizontal frequency. 4. The circuit of claiml,

wherein the frequency of said fifth signal is tw ce said horizontal 27
frequency. 5. The circuit of claiml, wherein said fifth signal is oetd

as. a horizontal scanning signal. 6. The circuit of claiml, wherein said
fourth signal is also supplied to an external video signal-processing
circuit 7. The circuit of claim6, wherein said decoder (1) also

separates color signals fromsaid conposite video signal, and provides

sai d. col iy c3h@Rals to said external video signal-processing circuit (5) to
"be processed in 12 synchroni zation with said fourth signal. 8. - The
circuit of claiml, wherein said timng generator (4) also generates a

sixth signal having a frequency higher
2. The cirecuit of claim 1, wherein said first signal has a

fifst pulse width, said second signal has a second pulse
width, and said second pulse width is less than said first

pulse width.

o/
3. The circuit of claim 1, wherein wherein the frequency
of said third signal is two thousand forty-eight times_said
horizontal frequency. -
4. = The circuit of claim 1, wherein the frequency of -said
fifth signal is twice said horizontal frequency.
5. The circuit of c¢laim 1, wherein said fifth signa; is -
used as a horizontal scanning signal.
\/

6. The circuit of claim 1, wherein said fourth signal is

also subplied to an external video signal-processing circuit

(5).

7. The circuit of claim 6, wherein said decoder (1) also
separates color signals from said composite video signal,
and provides_said:color-signals to said external video

signal-processing circuit (3) to-be_processed in

12
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than the fréquency of said fifth signal, 9. The circuit of claim8,
wherein said sixth signal is supplied to external circuits as a cl ock
signal. 10. The circuit of claim8, wherein wherein the frequency of said
si xth signal equals the frequency of said third signal. 11. The circuit of
claim1l1, wherein said decoder conprises: a voltage-controlled oscillator
contrq;led by sai-d automatic frequency control circuit; and a frequency

di vider~that produces said first signal fromoutput of said

vol tage-controlled oscillator. 12. The circuit of claiml1, wherein said
decoder holds said first signal steady in frequency during tinmes when said
hori zontal synchroni zing pul ses are m ssing. 13

synchronization with said fourth signal.

8. The circuit of claim 1, wherein said timing generatof
(4) also generates a sixth signal having a frequency higher

than the frequency of said fifth signal.

9. The circuit of claim 8, wherein said sixth signal is

supplied to external circuits as a clock signal.

10. The circuit -of claim 8, wherein wherein the frequency
of said sixth signal equals the frequency of said third

signal.

11. The circuit of claim 1, wherein said decoder comprises:
a voltage-controlled osdiliator controlled by said
automatic frequency control circuit; and
a frequency di%ider that produces said first signal

from: -output of said voltage-controlled oscillator.
12. The circuit of claim 1, wherein said decoder holds said

firstlsignal steady in frequency during.times when said

horizontal synchronizing pulses are missing.
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