"VERTI CAL  SYNCHRONI SI:NG CONTROL CIRCUI'T Thi's invention €@l ﬁ@ﬁfﬁdﬂvevf_%al
synchroni sing control circuits. According to one aspect of the present

i avention there is provided vertical synchronising control circuit igg}
conprising: a vertical 10 synchroni zi ng control signal fornmng circ

for dividing a clockssignhal and for producing a first control signal and a
vertical synchronizing control signal jip synchronismw th an external
veetical synchronizing signals a gate circuit for selectively passing said
external vertical synchronising signal; and a 15 detector circuit for
_produci ng a second control signal when the passage of the external verti cal
synchroni sing signal through the gate circuit is detected, the gate circuit
bei ng connected to receive the first and second control signals, and the
vertical synchronizing control signal formng circuit being connected to 20
receive the external vertical synchronizing signal that has passed through
the gate circuit, the arrangenent belng such that t he external verti cal
synchr oni si ng S|gnal £ A TN 2 2 LHCERGUITate circuit until the
second contrf signal is fed thereto when the first control signal is fed
thereto and the external 25 ° vertical synchron|2|ng signal is prevented
from passi ng through -g g

is fed thereto when theS&RGH J‘?:’grﬁera % gna

circuits.

caJ,r egxc;[ oru.stz.ng con

CII’ UI telr%gtll the first conttroi si gnal

According to one éspect of the present invention there is provided
vertical syn;hronising control circuit comprising: a vertical
10 synchronising control signal fofming circuit fo; dividing a clock
sighal and for prdducing a first confrol signal‘and a vertical
synchronising control signal in_synchronism with an external
vertical synchron;sing signal; a gate circuit for selectively
passing said external vertical synchronising signal; and a
15 detector circuit for producing a second coﬁtrol signal when the
- passage of the external vertical synchronising signal thiough the
gate circuit is detected,.the gate circuit being connected to
receive the first and second control signals, and the vertical
synchrbnisin§ céntrol signal forming circuit being connected to
s 20 receive the.exte:nal vertical synchronising signal that has passed
| | | through the gate circuit, the arrangement being such.that'the '
external vertical synchronising signal is allowed to éass through
the gate circuit until the second control signal is fed thereto
when the first control signal is fed thereto and the external

25 vertical synchronising signal is prevented from passing through



Preferably the vertical synchronising control circuit signal formng

circuit includes a divider circuit arranged to 5 di vide the clock

signatt Ry n, where n is an integer to produce a signal having the sanme -
fred gy as the external vertical synchronising signal. According to a

furt? aspect of the present invention there is provided.a tel evision
receiver naving a vertical 10 sygchroni sing control circuit as recited .
above. The invention is illustrated, nerely by way of example, in. the g
acconpanyi ng drawings, in which:- Figure 1 is a block diagramof a

conventional vehbidstk SHRGI¥ UREE] MleCEAEY LontdB] signal is FddVhérero S 2
timng chart sMfow ng the waveforns of signals appeg?lng at various points

in the convent whémlthe eddcorid| con¥rel 0l NE fe@NtHeets) rcuit; Figure 3 is a
bl ock di agram of one enbodi nent of a vertical synchronising control circuit
according to the preseferably ehtiwrti@4l synchronisimigOedrtrdl idirauid M Ng chart
showi ng the waveforns of. signals appearing at various points in the
vertical synchségnaldi ferminataiobutt dogludesf a Miglder Simduin srradyédoeal

vertical synchronising signal includes a noise conponent; Figure 5 is a
tinmng chart sPRY4sr the cipekységurlnhE st WeerEsn is @ptinvteger \tor prahice a

.synchr oni si ng sl nal, di sappears due, for exanple, to a sudden change of
field intensi t§, al having the same frequency as the external vertical

synchronising signal.
According to a further aspect of the present
invention there is provided a television receiver naving a vertical
10 synchronising control circuit as recited above. . : \‘J
The invention is illustrated, merely by way of example, in.
the accompanying drawings, in which:~ |
' Figure 1 'is a block diagram of ; conVénticnal_Verticgl
synchronising circuit;.

15 Figurehz'is a timing chart showing the waveforms of signals
appéariné at various points in the §Onyentiona1 vertical synchronising
control circuit;

?igu;e 3 is a block diagrdm of one embodiment of a-verticﬁl
synchranising'contzo; circuit according £o the ptesent=invention; L

20 '~ Figure 4 is a timing chart showing the waveforms of signals ~
appearing at various points in the vertical synchronising control
circuit of Figure 3 when an external vertical synchronising signal
includes a noise component;

Figure 5 is a timing chart similar to Figure 4 when the

25 external vertical synchronising signal disappears due, for example,



v

Figure 6 is a circurt di-agram of one enbodi nent of a television receiver
i ncl uding a vertical synchronising control circuit according to the present

i-nvention; and 5 Figure 7 is a timng chart showi ng the ve®ef or ns
of signals appearing at various points in the tel evision receiver .gju/r,e
6.. In a convention vertical- synchronising control circuit of a tel\eVysi on
recgiver, a vertical synchronising control signal is 10 formed by
dﬁ#iding a signal having a frequency which is an integral nunmber of ti-nmes
greater than the frequency of a hofi¥ontal synchronising signal. The
vertical synchronising control signal is used for control of a display

devi ce such as, for:exar 'é% a tel evi ifn receiver, instead of an external
vertical synchrdif &i ?ﬂfdgg angs a?ie&gt REENEL¥hr oni zed with the external

vertical synchroni si ng %%ar%akl.ssaH%ereg I dfaorr'\éne:notf.'gﬁlélelgnﬁ’ovai@i%x?% \é«;rgi cal

synchroni zi ng control™ "SI ITectly nchronise he externa

vertical synchr oghZiilail Aalver Rt Aldily 4 LA SOTRASkIG Tl0s Lifiakas, shown

20 - in Figure 1. ure 1 1s a di agram of a conventional vertical

synchroni-zi ng coftr@lt Geb&rdihg RV bRE p2BsdrtP Yhvdn@idA;Nakndl t0. Whi ch a clock
signal which has a frequency n (where n is an integer) tines the frequency

fE of a horg zontal sSymgaE©n $s g tshigakha¥e sholifigritienedve®brniscbergiedals as
"the nfH signal") and which is in
' appearing at various points in the television receiver of
Figure 6.
In a convention vertical synchronising control circuit of
a television receivef, a vertical synchronising control signal is
_10 foimed by diViding_a signal having'é fréquency which is an integral
numbexr of times greater'than.the frequgncy of a horizontal
' synchronising signal. The vertical synchronising control signal
;s used for control of a display device such as, for example, a
television receiver, instead.of an external vertical synchronising
15 signal but is synchropised with the-gxtgrnal vertical
synchronisihg signal.
 However, conventionally, the vertical synchronising control
signal is d;rectly synchrohiseé with the external vertical
- synchronising signal separated from a composite TV signal as shown
20  in Figure 1. |
| Figure 1 is a block diagram of a conventicnal vertical
synChtonising control citcuit,having an input terminal 1 to which
a ciock signal which has a frequency n (where n is an integer)l
ltimes'fhe frequency fH of a horizontal synchronising signal

25 ' (hereinafter referred to as "the nfH signal®) and which is in



-4- synchronismw t-h a horizontal synchronising signal- separated froma
conposite television signal. At external vertical synchronising signal is
applied-to an input termnal 2. A vertical synchronising control signal

appeAl(3\at an output termnal 3 of 5 a vertical synchronising control
Si gng ormng circuit.4. The nfH signal is fed to the.verti cal
synchrohi sing control signal formng circuit 4 fromthe input term nal 1.
In"the vertical synchronising control, signal formng circuit 4, the nfH

signal is divided to forma vertical synchronl sing control si gnal in 10
synchroni smwth the external vertical synchronising signal fed to the

vertical synchrgpifidssanithOh nor@Pdtah Odyiichgoriisli fglisigrilall bepariateai nput
termnal 2. The vertical synchronising control signal i's delivered to the

out put term nal expm & @upbsitel Selevisitnngigradlt ahextergal lverwisedf or ns at
‘three 15 points A ‘B, Cin the conventional vertical synchronising
control circui tsyﬁchfarg.lslmg bigﬂélvéfsomnlﬁed Sot & inpet Segnkpaluhi @hvexticel to
the vertical synchronising control nal formng circuit 4 from t he i nput
termnal 1. V\av%fmmtBSIisg @ostgqialsimat apmfnaﬁga@ IRutREt SPERIRAST 3 t9fe
external verti cal nchroni si ng sig separated fromthe conposite

tel evi si or® si gn%tl"er FW°P6°‘?5§iPﬁe°°§§F?JoGiS‘Pa1t AEREFL FEE S Pachr oni si ng
o NS el S TROBR ke LS el Bl R 1o
e ner hiighfh ki VBl AL e B A Lo vl 2
synchronising control signal forming circuit 4,_the nflH signal is
divided to form a vertical synchronising control_siéna; in
10 synch:qnism with fhe'external vgztical synchroniging s;gnal :ed
to the_vertical sfnchronising contqu signallform;ng circuit 4
from_the:input terminal 2. The yertical synqh;onising_control
éignal_is delivered to the output terminal 3. .
Figure 2 is a timing chart §howing the waveforms at three
15 points A, B, C in thg-conventional vertical syn;h:onising control
circuit of Figure 1l. Waveform.A is the nfE signal which is fed
to ﬁhgﬂﬁertical synchronising contrgl signal formigg circuit 4
from the input terminal.l.' Wavefo;m B is a signal after shaping
the_waveform cf the external vert#;al sypchronising signal
20. separated from the composite television signal, whergin To is the
-period of the vertical synchronising_signaluand_No is a noise
component. Wayeform Cis a vertiqal synchronising,qcnt;ol signal
" formed bﬁ the vertical synchronisipg control_gignaluﬁgxming
circuit 4 wherein T |

1l
25° time including the vertical synchronising control signal required

is a vertical blanking periqd and a delay



o

for various kinds of display device, and [err] is a vertical synchronising
control signal in synchronismwth the noise component No. Thus a vertical
synchroni sing control signal is generated irrespective of the extergdah\ ..
vertical synchronising 5 signal. As shown in Figure 2, the _'-'.--,
conventional vertical synchronising control circuit generates the ve cal
synchroni sing control signal in synchronismwth not only the external
ver'ti cal synchronising signal but also a noise conponent thereof. As a
result, this conventional vertical syh®&hfonising control circuit 10 has
the di sadvantage in that quality of a television display deteriorates as a
result of unstable vertical synchronisation, due to the verti cal

synchroni si ng confe¥oNaxjoysdtinfaref] dgﬂi@vaﬁ@dcen afrithisrs sexwicah the noise
component No of the external vertical synchronising signal. 15

Figure 3 is a bl O%XE‘CH%"%Y&PHH SentRad ﬂﬁﬁél#@ﬁ@@?ﬁ sPewi i ghe fphedr oni si ng

control circuit accordl Irg'e presentg#nventlon Like parts in Figures 1
and 3 have been d® H°‘by A YFRFLF é?@?&?é’nﬁiﬁ?ér%rah(fiﬁﬂﬂ ifot be

descri bed in det a&e%w{etdhfrr e'_g&tv g'netgﬁtgrﬁ gg’%&g%? (’;‘?B qr(s??‘}%mgof t he

external vertical PonT S| ng 5|

detects the passagenef. th s‘%&x‘?rﬁaﬁi Ca‘k‘es‘;’q}‘(‘\’%ﬂ?hﬂ ale| éic%al throughl

the gate circuit 5 and delivers a co sl gna € ga ecircuit. If
the external vertdynahrdBoky @Bﬁ@omgcmuu Qlené’ 428! el SaRAGA] %yfl&?zo&&snigm
exanpl e, - a sudden change of field intensity, the 25 vertica

synchroni si ng condaherolisgigrdl Limrsyh&kohi s Wikh /ctOBklIyNHUAS external vertical
. sfnchronising signal but also a noise component thergof. As a
i\// . result,_this conventional verﬁical synchronising control circuit
10  has the disadvantage in that quality of a television display |
deteriorates as a result of unstable vertical synchronisation, due
to the vertical synchronising = control signal N,

1
synchronism with the noise component No of the external vertical

generated in

synchronising signal.
- 15 .  Figure 3 is a block diagram of one embodiment of a vertical
synchronising control circuit according to the presént invention.
Like parts in Figures 1 and 3 have been desigﬁated by the same
reference numerals and will not be described in detail further.
A gate circuit 5 controls the passage of the external vertical
20 synchronising signal, and a detector circuit 6 detects the

_ paésage of the external vertical synchronising signal tﬁrough the
‘gate circﬁit 5 and delivers a control signal to the gate circuit.
If the external vertical synchronising control signal disappears

: due to, for exampie, a sudden change of field intensity, the

225 vertical synchronising control signal forming circuit 4 continues



synchronising signal to deliver the vertical synchronising control signat
e output ternmnal 3 and a control signal to the gate circuit 5 mhlch

6- to count the nfH signal with the sane period as the vertical

yet-sane as the vertical 5 synchroni zi ng signal in frequency.
u,_s 4 and 5 are timng charts show ng the waveforns at points Ato F in

the vertical synchronising control circuit of Figure 3. Waveform A i's the ;J'

n
\Y
S

synchron|2|ng control signal formng circuit 4 to the gate circuit 5 which
al | ows the extetaaounerthecsH signailr o1kl the ssingariod apade vertdegh t he gate
circuit 5, waveform D indicates the control signal fromthe 15 det ect or

fH signal,

ertical synchron|2|ng si gnal

wavef orm B i ndi cat es the signal after shaping the externa
10 - gseparated froma. conposite teIeV|S|on

i gnal, waveform C indicates the control signal fromthe vertica

circuit 6 to theynphrenising fignsl itehdé¢iiventhehvertical sahchropising

synchroni zi ng si gnal fron1fa55|ng through the gate circuit 5, waveformE

i ndi cates the esertrahisigatl japd|they petausntemigaki3gand aafenticol tsigaal passed

t hrough the gate circuit 5 a veformF |nd|cates he vertica
synchroni si ng cB‘httPﬁlgi’,‘FgFFaV“gﬁ\g’ﬂ"hich are the gfme §s jthe vertifal chart

IIustratlgg the c mgere & §X% rnal verti cal synchron|2|ng si gnal
U iy

1.

i ncl udes a>noi s&
synchroni si ng contr
In the vertica

10

15

20

25

fif ¢ %aqgﬁa‘fyls fed to the vertical

at points A to F in the vertical synchronising control circuit of
Figure 3. Waveform A is the nfH signal, waveform B indicates the
signal after shaping the-extérnal vertical synchronising signal

separated from a composite television signal, waveform C indicates

the control signal from the vertical synchronising control

_signal forming circuit 4 to the gate circuit 5 which allows the

external vertical synchronising signal to pass through the gate

circuit 5, waveform D indicates the control signal from' the

 detector circuit 6 to the gate circuit 5 inhibiting the external

vertical synchronising signal from passing through the gate

circuit 5, waveform E indicates the external vertical synchronising
signal after it has passed through the gate circuit 5 and waveform
F indicates the vertical synchronising control signal.

Figure 4 is a timing chart illustrating the case where the
external vertical synchronising signal i;cludes'a noise component.
The nfH signal is fed to the vertical synchroniSing control signal
forming circuit 4 via the the input terminal 1. In the vertical
synchronising control signal fofming circuit 4, the nfH signal is

divided to deliver the .control signal indicated by waveform c.énd

ohgﬁﬁgyad 2h8'9TL00 bk fYichades) bRoHRE dlCwbARHm] €7 M nal

-



synchroni zing control signal formng circuit 4, the nfH signal is 25
divided to deliver the control signal indicated by waveform C and -7- .
the vertical synchronising control signal indicated by waveform F. Her‘y
To, indicated by waveform B, represents the period of the vertical
synchroni sing signal and No represents the noi se conponent. Wen the
cor;ltrol signal fromthe vertical synchronising 5 control signal formng
cfcuit 4 is fed to the gate circuit 5, the latter allows the external
vertical synchronising signal fromtheZixiput terminal 2 to pass during
periods Ta. The detector circuit 6 detects the external verti cal

synchroni sing si.gnal that has passed through the gate circuit 5 and .
delivers the cortheovendcal sypghrpniging Rentyal csignat dnficatpfidy WAYefoEB - oI
signal is fed to the gate circuit, the external vertical synchrom si ng

signal is preverfle¥gitr Gy pié‘é‘%f"?'fﬁdtw &iﬁﬁfqrﬂ‘eagéﬁeﬁtﬁe?‘&%ltf‘e?%ﬁ R B i ods
Tb, .t hat til th t h

Control signal | FSERFR %?*? F?isfx‘ I amal i, 5 54T erenfy SHERPoE, 15

h b f. TR . Qck t
; O\i\Aﬂs1 ayr\gg\tjlet Ora E% EV an prec?ge ver%%g%fléﬁc%%oﬁ%ﬁ%i% ntroF nraﬁg:

Wi thout a npise LARPON@RLn£12RcRAngiAIREE 421s 1A QLR igaker diidale 3, Herei n,
in waveformF a delay tifme [err] Tncludes the vertical synchronisi ng

control signal WheChattlr alloks N@RCEMRNaL Fekbital CoirichéniRlagoiggai0 e b0 d.
Figure 5 |s atimng chart illustrating the case where the
-the input terminal 2 to pass during periods Ta. The detector
circuit 6 detects the external vertical synchronising signal that
. has passed through'the gate circuit 5 and delivers the control
_IO signal to the gate circuit. When this control signal is fed to
'~ the gate circuit, the external vertical-synthonising signal is
prevented from passing through the gate cir;uit 5 during periods Tb,
that is.'until the control sigﬁal from the vertical sychronising
control signal forming circuit 4 is fed thereto. In th;s way, as
15 shown by waveforms E, F, the noise component is blocked by the
gate circuit 5. As a result, a stable and precise vertical
synchronising control signal without a noise component can be
cbtained at the output terminal 3. Hereip, in waveform F a delay
i\,) : timele includes the vertical synchronising control signal which
20 is necessary to the vertical blanking period. |
Figure 5 is a-timinq chart illustrating the case where the
external vertical synchronising signal disappears due to, for
'examplé, a sudden change of field intensity.

- In the vertical synchronising control circuit, vertical

25 ° synchronising control is not performed with the external vertical



external vertical synchronising signal disappears due to, for exanple, a
suddep~change of field intensity. In the vertical synchronising control
vertical 25 synchroni sing control is not performed with the

/ vertical synchroni zing signal but with the vertical

ni sing control signal which is formed by dividing the nfH signal.
Accordingly, even if the external vertical synchronising signal disappears, -
the vertical synchronizing control signal formng circuit 4 counts 5 o
the nfH signal, and delivers a vertic8l= synchronizing control signal wth
~the sane period as that of the external vertical synchronising -.signal. In
this case, if the vertical nc?ronis g contr L ' nchr.oni sm
with the previ of¥PE¥CRIFLIE ?/’\elgr“f‘ Rt ¥ fﬁ’c ‘Ej QF”‘E&P%ré“Fﬁ%I

external vertica

preci se verti caFg'Wﬁ'cﬁ?jo%ﬁy%? né’gg% gg?fvégg'h"af %%?a?#%éa ‘ing%‘\c/jm in
waveform F of Fi LG q.fStAeugg‘téaﬁainT&QgT&aggmve?&ﬁge ‘_?{gggr gur%ygary cal

synchroni sing signal is present orm B I hdi cat es
the di sappear angge Qieﬁhgalegh%h&tamﬁaté&ﬁkoﬁ@sﬁup@bﬂmﬁ dizcuit ¥ B8@les VWiEn
t he external vertical synchronizing signal -re-appears the vertical -
synchroni sisng CeRé InEy Signall| tandl délivesd @NoErtidaE dyationisiiptortzorWhen t he
external vertical synchronizing signal disappears the control signal is not
produced by thesfigiaicwith the aamt Ferded 23 that b€ thet extexhal eetrtixall

synchroni sing signal is not detected.
 synchronising signal. In this case, if the vertical synchronising

control signal is in éynchronism.with the previous external
vertical synchronising.signal, beforé the.external-vertiéal
10 synchronising signal disappears, a stable and precise Yertical
synchronising control signal can be cbtained as shown in waveform .
F of Figure 5 just as in the case where the external vertical
-synchronising signal is present. V of waveform B of Figure 6
indicates the disappearance of the external vertical synchronising
15 signal.
When the external vertical synchronising signal re-appears
the vert;cal,synchronising éontrol circuit will response immediately.
That is, when the external vertical synchronising signal-disappears'
 the control signal is not-prcduéed_by the detector circuit 6 as N
20 the external vertical synchronising signal is not detected.
‘As a_result._the gate circuit 5 maintains the state where the
external vertical synchronising signal is allowed to pass, wh;ch
enables the external vertical synchronising signal to pass
 immediately through the gate circuit 5 when it re-appears at the

25 input terminal 2. Therefore, the vertical synchronising control



As a result, the gate circuit 5 maintains the state where the external
vertical synchronising signal is allowed to pass, which enables the
£external vertical synchronising signal to pass inmediately through the.
circuit 5 when it re-appears at the 25 i nput termnal 2. Theref ore@
~vertical synchronising,control -9- signal can be synchronised wth t
external vertical synchronizing signal. For exanple, although the external
wertical synchronising signal often di sappears when tuning a television
receiver, it is possible to obtain a gtable screen in synchronismwth the
external 5 vertical synchronising signal imediately by using the
vertical synchronising control circuit of Figure 3. In Figures 4 and 5 one
exanpl e of the tsibhdlg cah Heheymabﬂizsledaugaaﬂ& eStayne b verthealC oyrichebnizignal
fromthe vertical synchronising control" signal formng circuit 4 can be
produced 10 atignal.i OFRY ekamiplgs,althoughnthe emternadfvarsicdie sengheobisingi e
of the extiernal vertical synchronising signal, but at the expected timng
of the |eading &dgealoPitene dbsappraRd When tuBNg 3y FRAUGHEHIOD] mfeévmaﬁtdrs after
t he expected tim ng. when the external vertical synchraonisi gnal has
been al ready i npgetiRte t-oPEdiany a ’t%liffcree'b&ﬁt?ﬂchﬁ‘?'ﬂ'ﬁal‘”ﬁgo Fhet AEteFdedet or

t 6 b d d at t at the t
of ot ect g 1t haePrEra RE-Brgiietrs etk Beted; b et o phervesitetng

signal, but at tt}gcgzjomggigogcnq:%fcéﬁg&é g g.igggé@g edge of the external

verti cal
In Figures 4 and 5 one example of the timing of the control

signals is given. The control signal from the vertical
synchronising control signal forming circuit 4 can be produced
_ié at Qarious timings, viz.- not only before the éxpécted.time of the
extérnai vertical synchronising signal, 5ut at the expected timing
of theileading edge'of the external vexrtical sYnchionising signal
or'éfier the expecﬁed tiﬁing when the external vertical
schhroniéing signal has been already inputted. Fufther, the
15 _contrdl signal from the detector circuit 6 can.be produced at
v€rious timings, viz. not only at the timing'of detecting the
| tiailing edge of tﬁe external vertical synchronising signal, but
é£ the timing of detecting fhe.leading'edge of the external vertical
p synchronising signal or at é timing when a fixed period has passed
20  after the leading edge of the external vertical sypchronising |
siéﬁal. Dependiﬁg onn the timings of the control signals, the
external vertical synchrohi#ing.signal paséed through thé gaie
ciiéuit 5 sometimes differs from that applied to the input terminal

2 in pulse width, but this is not materially significant.

25 : Figure 6 illustrates one embodiment of a television receiver



synchroni sing signal or at a tinming when a fixed period has passed 20

after the | eading edge of the external vertical synchronising signal.

;ék!upon the timngs of the control signals, the external verti cal s
‘.y' i ng signal passed through the gate circuit 5 sonetines differs
4£ﬂfapplied to the input termnal 2 in pulse width, but this is not
materially significant. 25 Figure 6 illustrates one enbodi ment of
a television receiver - 10 - includijgg_a vertical synchronising control »~
circuit according to the present invention. The tel evision receiver

conprises an antenna 7, a video receiver circuit 8 where a signal of a
desired channel ;h8 weh§d 96rdicai MR SRR cSntr AV e DlackbRaiagt €hna 7, 5
anplified and detected so producing a tel evision signal or composite video
signal, a synchip@igreBghts eRvdntion. CIhe teleRsiohn reepivert béiipris€ORROSI t e
synchroni sing signal fromthe television signal, a horizontal -synchroni-sing

si gnal separ at oanténnau?f al@ideor resepsentcinguit Bostiezeond aligsalnofiraodesiyreg

signal “from.the conposite synchronising 10 signal, a 2fH signal

generating circehannkel fpsedestedationganengi ghomials rproyidsed bnithm avtehna e

hori zontal synchroni sing si-gnal, but having twi ce the frequency, a vertical
synchroni'sPng srERHIfieR FRdgesected 6aiRroficing astaiarigicngsignat an capposite

synchroni sing signal fromthe caonposite synchronising signal, and wave
shaping circuit V?@F"f §rongs. @ %3[%35{%5%&8? r?ﬁ'ﬁf‘gtthé B f)?RarBFF’tgne

vertical synchronising, signal _separator circuit 12 . Th ertical
synchr oni si ng (38nf?ﬂﬂ°gite gynchronfging s;gngi ficm th ﬁelgvgs_on signal, a

horizontal synchronising signal separator circuit 10 for separating

a horizontal éynchroniéing sigﬁé;_fzﬁm thé camposite_éynchronising -
10 signél, a 2f8 signal.generatiné éircuit il for génerating a signal o
in sfnchronism with ﬁhe horizéntal synqh#chising éignal, but having
twice the frequéncy,“a vertical synchronising gigﬁal separator
circuit.iz for separat#ng a vertical synchreonising si§n31 from the
ccmposite.synchronising sigﬁal, and a wéwe shaping circuit 13 for
15 - shaping the wavéform of the output-of éhe vertic#l synchronising
signal separato: circuit 12. The vertic#i gynchronising control
~signal forming circuit 4, shown in greaterxr detail iﬂ_Figure 6, is
. vwhere the 2fH signal is cqunﬁed and then a veftical syﬁchronising
cdntr§1 signél which is fhe same freégency as that of the vertical 1;')
20 syﬂchrcﬁising s;gnal is fo:med, | o
The vertical synchronising cbntroi sign#l ﬁorming circui£ 4
has inverters 16 to 19, AND gates 22, 23_;nd.binary cégﬁfers or
flip-flqps 29 to 38. The gate circuit.s has §n in§ex#¢?_20. an
AND gate 24, and NOR gates 27, 28, Thé detectbr.ciréuit 6 has

25 an inverter 21, an AND gate 25 and a deléy flip-flop 39.



signal formng circuit 4, shown in greater detail in Figure 6, is where the
2fH signal is counted and then a vertical synchronising control signa )
which is the sane frequency as that of the vertical 20 synchroni. s
signal is formed. The vertical synchronising control signal formng |t
4 has inverters 16 t.o 19, AND gates 22, 23 and binary counters or
flip-flops 29 to 38. The gate circuit 5 hhas an inverter 20, an AND gate 24
~and NOR gates 27, 28. The detector circuit 6 has 25 an inverter 21, an
AND gate 25 and a delay flip-flop 39.- 11 SThe vertical synchronising control
signal formng circuit 4 also has a circuit 14 for formng'a vertical
synchroni sing control signal for di spl device, the outputs of the
flip-flops 29 toT™B "SE?‘rf@lf’é@"P?’liﬁé“%FPﬁéql i’zﬁna;\ forgine SEerit £ s218ppl i ed
to 5 cl ock ipput t ure 7. is,a.ti mn chart showing the .
wavef or ms at poiﬁg 2 f’ﬁ,ﬁg,au °’Ef°f5%l“ﬁ EiY ?Eabl s’ﬂf@ ?‘I“ﬁi§?g’r?éltr‘(]x/\/aveform
A) is fed fromtp ' r ng 1 t ticC

synchroni si ng con grnéﬁl_ks?s)g%a %%ﬁg{é&'r%‘& tggﬂ“ttf gﬁ tﬁ‘e{ev%'?ﬁ caro1

synchr oni si ng_cogé ighng 8o Eﬂé Bi0gui LU b ErodkE1oBblT SEgitleal & di Vi ded
by 525 tinmes per frame by the flip-slops 29 to 38 and the vertica

synchroni si §ig copide! isgu@Nedrmiifad @sfred in the circuit 14. A control signal
which allows the external vertical synchronising signal to pass through the.

gate circuit 5 is forremrby7 ibea AlRiD chartgah&viag. tHbAvwaveBormd atnpbimases t he
out put signal of the waveform
A, B, C, G, E, D in Figure 6. The 2fH signal (waveform A) is fed
from the 2fH signal generating circuit 11 to the vertical
N ' synchronising control signal forming circuit 4. 1In the vertical
10 synchronising control signal forming circuit 4, the 2fH signal is
‘divided by 525 times per frame by the flip-slops 29 to 38 and the
vertical synchronising control signal is formed in the circuit 14.
A cqntrol signal which allows the external vertical synchronising
sigrial to pass through the gate circuit 5 is formed by the AND
15 gate 22. Waveform B indicates the output signal of the wavefbrm
shaping'circuit 13, viz. the external verticél synchronising signal.
When the control signal shown by waveform C, viz. the high-level
" output signal of the AND gate 22 is fed to the inverter 20 through
\~/ﬁ S the NOR gate 27, the oﬁtpuf of the inverter 20 beccmes high level
20 as shown by waveform G. The inverter 20 maintains the output'at
high level until a control siéhal delivered from the detector
- circuit 6, viz. the high level output of the AND gate 25 is fed
: to the inverter 205through the NOR gate_28.. As shown by wayeforh E,

the external vertical synchronising signal passes through the AND

25 = gate 24 during the period Ta when the output of the inverter 20



shaping circuit 13, viz. the external vertical synchronising si.gnal. Wen
- the control si gnal shown by waveform C- viz. the high-1evel . output signal

of t
out pi
The iR
delivered from
AND gate 25 is

Wxthe [

waveform E, the external vertica

D gate 22 is fed to the inverter 20 through the NOR gate 27,

t he

nverter 20 becones high | evel 20 as shown by maveforan

the detector circuit 6, viz. the high |evel output of the

drter 20 maintains the output at high level until & control signal

fed to the inverter 238through the NOR gate 28.. As shown bj%J

hr oni si ng si gnal passes through t he

AND 25 gate 24 during the period Ta when the output of the inverter 20

-12--is high |
t hrough the AN
and the flip-fl

“flip-flop 39 and the inverter 21 o
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the fall of thepsvehes takh ViRveL Gl SN EDiPFLEP Q9SG BB ard BEs<tt DAY tRE t he
AND gate 25 becones high | evel as shown by waveform D and the contro

signal fromt hesdkmt emieqr a<itheuddlaf flippfIngu s chnd\Nien ibvea-tepdlr of thegnal
delivered fromthe AND gate 25, the inverter 20 maintains the output 10
of the ANDS gat edétchor |chnecdisyve|degaetanghe Falperf @ue.‘ﬁacpemicemtigqli |l the
out put of the ANchate 22 becones high | evel. As shown é% waveform E, the

external vertice¥®
t he perlod Tb where the_ out
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ut of the
level as shown gy wavefo:m D and the control signal from the

detector circuit 6 is produced. When the control signal is
delivered from the AND gate 25, the inverter 20 maintains the output

of the AND gate 22 at low level during the period Tb, namely,

-until the output of the AND gate 22 becomes high level. As shown

by waveform_z,_the_exte#nal vertical synchronising signal is blocked
by the AND gate 24 during the period Tb where the output of the
inverter 20 is low level. 1In this way the noise component No as

shown in waveform B is not included in the output of the AND gate 24

. which prevents resetting of the flip-flops 29 tb 38 by the noise

20

25

component No and enables a stable and precise vertical synchronising

-control signal to be delivered from the output terminal 3 to a

display device even if the external vertical synchronising signal

' includes a noise component.

If the external vertical sychronising signal disappears, the

2fH signal is counted 525 times per frame by the flip-flops 29

.to 38 and the AND gate 23 delivers a high level output signal

with the same period as that of the vertical synchronising signal

to reset the flip-flops 29 to 38. Therefore, although the external

S
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inverter 20 is low level.. In this way the noi se conponent No as 15 shown
in waveform B is not included in the output of the AND gate 24 which
prevents resetting of the flip-flops 29 to 38 by the noi se conponen
enabl es a stabl e and precise vertical synchronising control signal
delivered fromthe output termnal 3 to a display device even if th
external vertical synchronising signal 20 I ncl udes a noi se conponent. |f .
the external vertical sychronising siqnal di sappears, the 2fH signal is
counted 525 tines per frane by the fTiﬁ-TIops 29 to 38 and the AND gate 23
delivers a high I evel output signal with the sanme period as that of the
vertical synchronising signal Q set .the flip-flops 29 38.
Therefore, alt ho‘ﬁfr%if%l_es l>g':<,?q"err° rrllasf%'w s{gnig%-asv%{rsta%% regynic ?%rﬁc’gls}rﬁbgles?'ﬁnal
has di sappear ed, st «l | t | [ sypchrsoni.si.ng
control signal t%élgv%?sfgggié gg?lcg%rhxﬁ%@%r%gﬁ es% eanlc¥ga£ d?ﬁ%%&of t he
vertical synchrof§ed%ith98R! sadd) b&hanEf 8 thdt bhQn¥eidresadl SYRGIHAMMITGNT
control signal 5 is 1n synchronismwth the previous external verti cal
synchroni si ng sigigaklbeftarehicheasst £f vAe veetidalabymchpeiiisaRy Sdonbrsl @dgdal

di sappeared, the vertical synchronising control signal becones as stable
and preci sesas iis tthesynabeondberethhehecptevrioas exeetnadaversiraghr oni si ng si gnal
is present. 10 - The television receiver described in relation to
Figure 6 uses thaynghidcing siamgl before thee extgrnphevesticalasynahyonisingof

signal disappeared, the vertical synchronising control signal

becomes as stable and precise as in the case where the external
vertical synchronising signal is present.

10 ?Bg television receiver dQescribed in relation to Figure 6
uses nhe M/NTSC system, viz., cne .of the standnrd systems of
transmitting television signals. BHowever, a verticai synchronising
control circuit according to the present invention can alsc be used

 with other standard systems such as B/PAL system by changing the

15 vertical synchronising control signal forming circuit 4.

Further, the gate circuit 5 gives priority to the control signal
from the-vé:tical synchronising control signal forming circuit 4
over the cqntrol'signal from the detector circuit.é, but a circuit

\\Az . construction which reverses the priority is possible. Moreover,

20  the detector circuit 6 is described above as detecting the trailing
edge of the external vertical s&nchronising signal but it is
possible to arrange that'the detectnr.circuit detects the leading
edge of the external vertical synchroniéing signal by changing, fnr
example, the timing of other s;gnals. The 2fH signal generating

25  circuit 11 in Figure 6 may be ohitted and even so it is possiblé



transmtting television signals. However, a vertical synchronising control
circuit according to the present invention can also be used w th other )

2 systens such as B/ PAL system by changi ng the 15 verti cal

sing control signal formng circuit 4. Further, the gate circuit 5
ority to the control signal fromthe vertical .synchronising
control signal formng circuit 4 over the control signal fromthe detector -~
circuit 6, but a circuit constructionldit ch reverses the priority is A
possi bl e. Moreover, 20 the detector circuit 6 is described above as
detecting the trailing edge of the external vertical synchronising signal

but it is possiHoeP¥Vife & V§Et1IRdt SYNTErREERY FORETFI GiXcudst aqPFUNetP eadi ng
edge of the external vertical synchronising-signal by cha , for

[ f
exanpl e, the ti mPRgPTFSEBE HAVERTIFRAE Vaqrinaothe P@ﬁ'ﬁ“"b’é‘ﬁ'efgglt‘ir‘]_’%g%ical
i it 11 in Fi 6 b Ltted e it LS | i bl -14- t
(p:)Ir(r)\S:Jitle a vlepti %ﬁ%ﬁ&%’ﬁ%@%&%ﬁ%@%& 'g’gnic?g%ulé%o?'(sji Egsflo 1 ﬁg present °.
[ nvention by varying 4 Ue, &pas!dyachl il efhe LBRLAA! bR SURCPEQHY 86 RgeCONt T O
signal formng circuit 4. A'vertical synchronising control circurt

according tg thgraeent 1RVEREBE dalVENLbOd vith 29 tiRdol teledBiohYRe®ber =+
tel evision receiver but is particularly advantageous when used in portable

tel evi si on receipser s particularly advantageous when used in portable television

»

80

receivers.



-15 - CLAI M5 1. A vertical synchronising control circuit conprising: a

vertical synchronising control signal form ng circui clock

signal and for producing a first control signal a =
synchroni sing control signal in synchronismwth @@'m@ﬂ! ﬁ!ﬂm, verf:
synchroni sing signal.; a gate circuit for selectiv ext
verti cal synchron|3|ng signal; and a detector circuit for prodLC|ng a
Se€ond control si gnal when t he passage of the-external verti cal
synchroni zing signal through the gatjg circuit is detected, the gate circuit
bei ng connected to 10 receive the first and second control signals, and
the vertical synchronising control signal forming circuit being connected
to receive the external vertical sy@efgoni sing signal that has passed
through the gate circuit, the arrdngement being such that.the external
vertical synchronizing signal is allowed to pass through 15 t he gate
circuit until the segorértical Isyhchtcdiding Sortxd1t diaeai® colsisihg: f ar st
control signal is fed thereto and the external vertical synchronizing
signal is preveneetidalosymzhssiisgng lvootgdl shgnajatemthg @irtuitnEor difidincr St
control -signal is fed thereto when the second control signal is fed
thereto. 20 2 clockasignali anfl foy prpdeningi fficemcontrali siapal apd el ai ned in
claim1 in which the vertical synchronizing control signal formng circuit

includes a di vi FEFHETALCBMCREFHERER FoPErh FiERelt He syPSERnsT AR B9 n, where
nisani ntse ger ngeg{a?.dwlilecr%iga sgn&ronf;/ilnr&gsit.grx]i%lsagegigeegyreg&gz for

selecti#ely passing said external vertical synchronising signal;

v : _ ) and a detector circuit for prdducing a.second control signal when
' \yj the passage of the'éxternal vertical synchroﬁising signal through
the gate circuit is detected, the gate circuit being connected to
10 receive the first and second control siénals, and the vertical
synchronising control signal forming circuit being connected to
receive éhe external vertical synchronising signal that has passed
through.the gate circuit, the arrangement being such that the
external vertical synchronising signal is allowed to pass through
15 the gate circuit until the seéond control signal is fed thereto
when the first control signai i§ fed thereto and the external
\\// ' vertical synchronising signal is prevented from passing through
the gate circuit until the first control signal is fed ihereto
whep the second control signal is fed thereto.
20 g. A vertical synchronising control circuit as claimed in claim 1 .
in which the vertical synchronisiné control signal forming circuit

includes a divider circuit arranged to divide the clock signal by n,

- where n is an integer to produce a signal having the same frequency



-16- as the extermat—vert+eat-synchroni sing signal. 3. . A.vertical

synchron|3| troI circuit substantially as herein described wth
r ef erge ﬂﬁ H#l ﬂﬂt&" Flgures 3 to 5 of the acconmpanyi ng drawi ngs.
4, having a vertical synchronising control circuit

‘as cl ned I n any prece |ng claim 5. A tel evision recei.ver as cl ai ned
in claim4 and substantially as herein described with reference to and as
shomm in Figures 6 and 7 of the achHﬁahylng dr awi ngs.

as the external vertical synchronising signal.
3. A vertical synchronising control circuit substantially as
herein described with reference to and as shown in Figures 3 to 5
of the accompanying drawings.

5 4. ‘A television receiver having a vertical synchronising control
.circuit as claimed in any preceding claim.
5. A television receivez as claimed in claim 4 and substantially
as herein described with xeference to and as shown in Figures 6

and 7 of the accompanying drawings.
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