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di splay unit 22704 40 SPECIFI'CATION A Liquid Crystal Display Device
TECHNI CAL FIELD 5 : The present é;ventl on relates to a liquid crystal
-di spl ay device, -such as used in a |IC]UI cr1ysta| television. In the presént
invention, particularly, a character di splaying method is inproved in a
liquid crystal viewfinder of a portable video camera recorder 10 - (bel ow,
vi deo caner a)lls: wheontxolleoixcyintl s are digitized. Further, on the steps
of digitizin Vi s S [ nory, the
character di glp#;%l ng}qgr;%‘%blgglghs' Yaggégéé E&htc P‘%{?ggnfsq'ﬁapﬁgm al pl ayback,
such as a cue pl aybasﬁpaaatmnewipt:ayback, ~and 15 astill pl ayback

Still furthery ZYS'E“ Kot Lbgt g Egﬁcﬁkﬂﬁﬁ?zihgnéhgnaie%‘&n\terctl';.fc?d t
synchroni zi ng S|gna S are occurr to noi sesS which are m xe wlth a
verticabP synchi?dmi zi empklgnaignahdgengsatien 6AFcai& al so occurred due to
change of an ggiqal Wfi’EégélééldSQQnE}éai:ﬂénp%@.%ﬁl%O verti cal
synchroni zi n%t.% gna S. EEesent invention ainms to reduce the flash
action so th q: |S°‘b‘b%§‘?’5l ¥e6uikprove the quality of the display.
BACKGROUND AH'BS!ecer&éafd én@méa@éﬁeﬁadioarrpmbuh.ntqw d crystal TV 25
having a |iguy crystal h a cerdanc i{h the
devel opnent (L;]'réj:?cf‘le I‘i’% §¥3?' g%ﬁ%?ﬂﬁEBS E&F&Fﬁ? %S%r [izi%"lgcin deo -
caner atOhaving | i qumhry,stysladispbam naet are widely utilized for consuner
use, industrial use, etc. 30 In general, in the character display
inthe liquid crystal viewfinder of the liquid crystal video camera, the \J
insertion position of the characters on the- dISp| ay is determ ned by the
synchroni zi ng signal separated from : .




the video signal. The display of the various character 35 information is
usually perfornmed at the tinme of picture recording in which the timng of

~ the synchronizing si'gnal is determ ned. -2- The reason tha %h
"character display is only perfornmed at the, t4 e of "t he plcturgi ec réjng S
t hat i nce the synchroni zing signals are di st ur bed by noi sés, the insertion
of the character becones difficult at the 5 speci al playback, such as
the cue playback, the review playback gggteretcatrIgayback, and the pl ayback
i ncl udi ng much noi ses, except for the picture recording and a nor ma
pl'ayback. On'the -other hand, in a recent technique, in a type 10 of t he
vi deo canera using dmgmyquyaatrystalsn & Desicers the portable video

canmera having the Ii wfinder, the various character

i nformation, such as%?dﬁﬁﬁ?ﬁﬁi?%gﬁ on and a tape running indication can be

di SE| aﬁed $n the vi e\mhm@redantswmmm rlgalahsed&o a chiquaid ecrystplay

with the timng_gsi I Ji t hod of

synchroni zi ng t sgﬂ%yag errb% v‘#{ﬁ’{%{% Jfl m ng Si gngﬁ:{-g?t e liquid

di spl ay, since thdemﬁaa@Mslgmﬂ thSEHQﬁﬁenta dientionynpashbewlerby uding a

reference cl ock &Fla{gfigid mEtHde id GmphSvedtah 4 3pdaygdevi ce
alne

and t he video S|gnal it1zed, an error occurs durlngragy
i.ng

cl ock interval &FYPN@LH%&Q“ﬁ%ndQRxRﬁ(ﬁrRﬁ%Fa Vi4Re FRLTR | FRS
charact eryg nf or [ieieRs, w@éo?%ame@) tirresh ih Osaidém ,sigmsalscarded by using

the d 9 tieed LR Sno] A dlose S deds dr AIGRLLORY Bdibiaag

crystal viewf i ngdgnaflst rmdllqﬁcsmmm them Hirfto o TRMRX Vi |'Qh939hara{-‘tﬁ§ of

tﬁbfsynChroniZiQ&s%ﬁyyfng‘MEéHb&“f%”fhﬂfSﬁeéﬁéf”the steps of a special
playback, such as a cue playback, a review playback, and

15 a still playback. Still further, when digitizing the
video signal, pseudo vertical synchronizing signals are
occurred due to noises which are mixed with a vertical
synchronizing signal, and flash actions are also occurred
due to change of an actual voltage caused by the pseudo

20 vertical synchronizing signals. The present invention
aims to reduce the flash action so that it is possible to
improve the quality-of the dlsplay.

BACKGROUND ART
Recently, a portable and compact liquid crystal TV
&‘; 25 having a liquid crystal display has been spread in
accordance with the development of the liquid crystal
technique. Further, portable video cameras having liquid
crystal viewfinder are widely utilized for consumer use,
industrial use, etc.

30 In general, in the character display in the liquid
crystal viewfinder of the liguid crystal video camera,
the insertion position of the characters on the display
is determined by the synchronizing signal separated from
the video signal. The display of the various character

35 information is usually performed at the time of picture
recording in whlch the timing of the synchronizing signal
is determined: ™




t he noi se occurs at the switching tinme of a rotating head in the speci al

pl ayback, is processed as a reset signal regardless of an amunt of shift’
so that the operation for a horizontal direction is restarted. "That is, in
the 35 liquid crystal viewinder of tfe portabl e video canera u3|ngcﬁ
so-called first-in first-out menory -(i. €5, FIFO menory), a shift of -
generation tinme of the synchron|2|ng -3 signal, which occurs J ust

after the noise el S alont q%?éﬁhf56@éff 5958 oﬂi in the

speci al playback, iIs processe e reset signa | ess~ of an anount

- of shift sopPerformed ﬁéséheom icdh the @lctte&%cm@@r%engre5c§hpltetuon of

a \tNL' Eje ?ﬁ%ihb%nth@ s@%t h'i‘brﬂizzqfiigalsxg‘x{lﬂét %f@s’%féﬁ&ﬁ@&vby ?bﬂséﬁet above
nme (0] e evi.ce O rat es OoSsI .1 on I.C se operation is
per for red | EhP4ASEER 0B Tofthen Shagankor RaRomas | dibrLoufEept, bhe 100
pgSI tison ar epeEu‘atLe@ltagbtah:& h@u(;:&plﬁsihilfb reagd- ;ﬂ%méhatthéefeosew oEs of
telmage C naL se ed .ar al,S0 S t.e I n the
above stateP PXP & an%Pg sﬁﬁ@' a¥5¥ rﬁ%éxfn?1$£& é?%% ﬂélﬁbéﬁgay and
tw ce shi ftmuehsnoasesr,semcente ﬁmgﬂxe:cpzrcasmmdre@orabmg andt&e noi ses.

I'n order ton§ g F ﬁPQFQbIenl the display. is performed.in such a manner
that the firs Z0 synchron|2|ng signal in which the. position is
shifted is |gnor@§ &he otbeandeacedn & grerantrtechnigee, ol z2dt¥Peh the

”ﬁXt 1ynchr ggi Eh&gv&dﬁﬁabameg:a Ins:i.n chﬁ W SN 1z 6 dlb S Ps ByhaDs | hQucah )
gnor o5t neaRothBoRP At aB}RLHAdRe, HAes e A VL S cHEBhHBCEEvEttbat the
positions ofisw€inderscthe saricus’ chhdartdir Mefdirmatimosisach as a o/
Conoren " abibs RakiEa iBRC el o tane IO SnEUORHLN GG 0TS,
for the verdisplagedeoni &hesmewfﬁmamrhn@mhmmmmltheg
15 character dlsplay with the tim;ng signal of the llquid
display. : o
However, in the method of synchroniZLng the
character dlsplay with the timing signal of -the 11qu1d
display, since the video signal is separated
20 synchronously by us;ng a reference clock of a control
ciﬁcuit of the iiguiducrystal dieplay device and the
video signal obtained is-digitized, an error occurs
during one CIcck'interval at thetmaximum; 'Accordingly,"
when the video signal having charactet'informatich, such -;J
. 25 as time indication, is recorded by using the digitized
timing signal, a phase shlft, i.e., a jitter occurs
during one clock interval at the maximum.
_ Further, conventlonally, in the 11qu1d'crystal
viewfinder of the video camera, a Shlft of generatlon
30 time of the synchronlzlng signal, which occurs just after“
) the noise occurs at - the switching tlme cf a rotatlng head
" in the special playback, is processed as a reset signal
regardless of an amount of shift so that'the'cperaﬁion |
for a horizontal direction is restarted. - That is, in the
35 liquid crystal v;ewflnder of the portable ‘video camera
using a sofcal;ed_firsteln first-out memory (i.e., FIFO
memory), a shift of generation time of the synchronizing



aSlgnaI Is ignored. That is, the follomnng problens occur that the position
of the characters which are actuall'y 30 " displayed .is shifted.to upward -
direction as to the nunber of horizontal synchron|2|ng signal s ignored; _and
there is an area which the inmage does not_ exist on the nost |ow portion of
the&dlsplay Still further, in a conventional liquid crystal 35

vi ewfi nder, the pseudo vertical synchroni zi ng signal, which occurs due to

an erroneous Oﬁfijﬁ&lonwﬁiéﬁe@c'éhr%mj%@ﬁ: Afddie a@r&iﬁsélw&eﬁg af the -
synchronous - .Sep aratlog circuit, is processeqﬁgs he, reset S|gnal

in a scanning %VéEFPbBS §imge Of A motating. head, gy t &Yy el ectrode

for the new Veplafjbhcﬁl r gt p&acess&al ast e.qlxe A5t &gl Ffukd14es cofir €
two met hods for 5 on of .t cannln electrode drive circuit
B 0B 8h s Boliton Yy 53

of the liquid 2Py3P8R ICESARMBhi YA ng si gna
is input Sto a emsectted Hefbeeenbmpde;tu.m afs aom:::.t‘amipexsa,tatdwe fioxr seneret hod

follows the s Ire'?gnggiciéﬁgetng \ﬂﬁg eviously selected in 10

t he verti cal on scannrng el ectrode signal. The
second net hod stopsInhéhgeﬁbpxeu mtbpdt,h@hecdmvm Spenatafe MhaASh  a

way of 53'ECt'ﬁ@s?@féﬁtwﬁﬂchothaerégék'6§ertWHﬁ'ﬂ@“péﬁf%fﬁéﬁtfetiﬁbﬂe“’
sel ecting operation for the scanning eleCtro rst

di spl ay methoat®sFnead; At ﬁEPhBHrFG&I&W§gﬁhea§3a#ﬁFﬁQQQQ§ﬁ sel ecting
si gnal woi ch pp@yiﬁﬂehyaﬁaesh&neaowr cthehhomrzbmall aﬂ:rmdum tSD aawr
LS SLanal, PRoSBhEELade! BECEH' SpRlastmltel Hoakel dud W i (113,
,?%ch one selemlsogshnftedahoexzehta&iyh|nInn&hH eb@vfaﬁmaﬂea for

e vey ePAmb 18| LAY foReUS! e, Rikeaci Swiih Cif chd Bty by

t he i mage becdikce shlfts also occurs on the image correspondlng to

15 the noises. In order to solve this problem, the display
is performed in such a manner that the first horizontal
eynchronizing signal in which the position is shifted is
ignored and the character information is synchronized
with the next synchronizing signal.:

20 Further, when'displaying the characters on the
liquid crystal viewfinder by using the above type which
ignores the horizontal synchronizing signal, the preblem
occurs that the positions of the character are shifted to
the vertical position in correspondence to the number of

&,i 25 horizontal synchronizing signals ignored. As explained
below, the displayed image becomes the shorten image for
the vertical direction since the horizontal 5ynchrenizing
signal is ignored. That is, the following problems occur
‘that the position of the characters which are actually

30 "dlsplayed is shifted to upward direction as to the number
of horizontal synchronizing signals ignored, and there is
an area which the image does not exist on the most low
portlon of the dispilay. :

Still further, in a conventlonal llquld crystal

35 . viewfinder, the pseudo vertical synchron121ng signal,
which occurs due to an erroneous operation caused by
noises at the special playback in the synchronous



25 bright in a nonent occurs on the display. In the second display »
met hod, since the nmethod stops the generation of the scanning electrode
signal on the - way of selecting operation toward the verti-cal
direction, and starts the selecting operaklon toward tHe vertical 30 &4
direction, the effective voltage of the li'quid crystal display unit is
fallen in the position after the generation of the scanning el ectrode

sel ecting si gh@patst S6RPEELCARE, thg b&%’é@s%ew @3 \Mﬂecf}éeﬁ?c '%fa?efﬂﬂss |

bright .in a nonent_ occurs on the OF THE
| NVENTI ON Thes???%i“%b?é%?tBPthgrbf’GsE%'F"%nt P&?ql%dltftgl;ifoxﬁ de a
Sy]pchrom zi nﬁséﬁﬂwﬂgoé]ﬁécﬁbéﬁégfelr gh&phéy: vértical mdﬁé&ﬁmrf@t e(r]I
i nformati on ha no p [ an itter,is inserted in i deo
si gnal at t he® ?1%?%5 gpl a@ a’&ﬁ egap W&Pn&ﬁ oﬁ' c?aﬁ“eryg‘#%p{%’f/ed
during Bhe spehe ad:petaybankofThhesscanm.ngj ed.bcdrﬁ:otlleednwsaruiﬁ:ult of

nvention is o bl ol f ardhgh s DRABGHELC A fltgp-out of the
v §PPRANaP

nunmber of the scann e the's ar act er
di spl ay. The smc:hlr@m}mgosignelpiesenpun:ntenau msn@m azdﬂammt dtepl ay

rothod of 2 hebibed shal LehEY! shoneHll ehxat uBlhEd B ke chdie 11 ash

action of the 1nmage on t crysta ay - deV|ce
according to qcﬁ@rpmgeelefpﬁ%ﬁeu §hgnﬁél Ubégh afSt wgosxsdmsqje@eﬁ i om

unit fop recetnd nﬂeﬁtﬂééfodfréaﬁioﬁr OHhHthﬁe\‘:h@é% %@Ers%arﬁtiwcm oni zi ng
separation unligfcw atl % % %gl? %ﬁelgn based on, t he -

vi deo si gnal ?FF ? £ PEER ° S ensratiRn o
timng signalofeties askc:nmimgtehedtrbéesgmghamnbnl ‘agwalygod sed)é&:mitngwg a o/

| ogi cal prOdLZ%S é%r?%&%ﬁ?ﬂ%?ﬁﬂc&!t HFEEE'EthheahﬁS‘éLté rth Qﬂéﬁé&?'t for

del ayi ng an gate . un
recei ving t héQl?ﬁngwa’éhﬁnafGEI §gesﬁgﬁapi¥190mlﬂ$§r@éeay unit,

executjgg a | ogi catn sghe (ERro#pcasspRay ABHhod, since the method
follows the scanning electrode selectlng signal Wthh
previously operates toward the vertical dlrectlon to
occur this s1gna1, two selecting intervals exist ln the
field. Further, in this case, an effectlve voltage is
20 risen in comparison with a normal state which one
selecting interval exists within one field, and the
transmittivity of the liquid crystal is risen in the
'field interval in which two selecting intervals exist.
Accordlngly, the flash action which the image becomes . \
25 bright in a moment occurs on. the dlsplay
In the second display method, since the method stops
 the generatlon of the scanning electrode signal on the
way of selectlng operatlon toward the vertlcal dlrectlon,f'
and starts the selectlng operation toward the vertical
30 dlrectlon, the effective- voltage of the llquld crystal
display unit is. fallen in the: pOSltlon after the
generation of the scanning electrode selectlng signal is
stopped and the flash action which the image becomes
bright in a moment occurs on the dlsplay
35 _ DISCLOSURE OF THE INVENTION '
| . The first object of the present lnventlon is to
.ptov1de a synchronizing method of 'a ‘character dlsplay in



outputting the result; and a liquid crystal display unit for receiving a
vi deo data fromthe tlnlng signat 25 generation unit, and displaying the
sane;- wherein the ti.mng si gnal generatlon uni t executes a pattern-matching
process of the synchronizi ng*si gnal and gen gates*fhe timng signal; and
t he ™€cond gate unit feeds the timng signal®or delay ‘signal back to-the
vi deo canera as the 30 synchroni zi ng S|gnal for the character display.

As an enbodi nen e

converter for rg?%%§i$%e?hggbué§%ﬁéu nal ano converJflj“ﬂc"ll g€$o§€h§£§?t ?ng

val ue; a patt er gitkerciisndnsienhad tuﬂm the ariden %quomtzthg sogmall and

35  executi “ggiﬁﬁrpa%ﬁé e”ﬁd”%&fldi% PP fort YO 158 41801 2488 Nuring
e e wt

generatlon circ eneratin t|n1n I gha I N accor

patt er n- mat chi n§hgr 6@@§§a1 plawackand The .sgqomh qhiest Rf HeRoPFeSEREO
mermory) faoy tgﬁﬂ%@hﬂtﬂﬁn\t’v%lst 'tt%g ﬁ&ﬁnd&gslltd Ciﬁftﬁécﬂlrbﬂﬁ.}(@ﬂdcéﬁadl ng tAge'
sanme i n-accordance w e Imn na y em €l oC

anot her enbodi nBREVENte dEOR-9R S éil qﬁ lﬁh? TRIARS %??%f cfnd

circuit for tenpliminate m&mlsig.ﬂmeaﬁmrclmmd@em@mplala f reiee r thhbrdg

f ' bl
S gnal at a prodRoss o el ek, inVerltieh EEHA pRb RS (4 0 P19 ©
signal to the | method ofuiat lmmxg@t'@lf cnekemmmgwhi@mogbmim‘ne
between Hiye out glk ¢halhE 'c%%l?x Qiff G&Hé b d oh b B sp !l . and

out putting t he reset S|gna he free-running counter circuit; and a

first-in first-out n@m%ﬂﬁ“ﬁ-@r qxéﬂﬁa']arqjisp fy dewies iarFIrAing de? th@nal in
agcordance with E‘h%eh%adn&@@ﬁﬂdnt & nflRidRis 0N £ Aimidld aslidnal hfervewdt fon

\gﬁal or the rese nal . Still a t her nment the thglng si gna
generation unit Pﬁ%l%& sr§°ﬁ53HT5n5nY %Q§%if%ﬁ9 eo

camera; a synchronizing separation unit for generatlng a

15 synchronizing signal based on the video signal; a first
gate unit for receiving a timing signal from the timing
signal generation unit and the synchronizing signal,
executing a logical product (AND operation) and
outputting the result; a delay unit for delaying an

20 output of the first gate unit; a second gaﬁe unit for
receiving the timing signal and a delay signal from the
delay unit, executing a'logical sum (OR bperatibn) and
outputting the result; and a liquid crystal display unit

_ for receiving a video data from the timing signal'

W 25 generation unit, and displaying the same; wherein the
timing signal generation unit executes a'péttern-matching
process of the synchronizing signal and“generates'the

- timing signal; and the second gate unit feeds the timing -
signal or delay signal back to the video camera as the
30 synchronizing signal for the character display.
As an embodiment, the timing signal’ gene:atlbn_unit
includes an A/D converter for receiving the video signal
‘and converting it to the digital value; a pattern-
matching~cirg§£p-fpr receiving synChronizing signal and
35 executing the pattern-matching process; a synchronizing
signal generation- circuit for generating the timing
signal in accordance with the pattern-matching process;



20 storing the video signal; ‘a first control circuit for. receiving,the
synchroni zing signal, and generating a first control signal to the field °
- menory; and a second control circuit for starting in response to a ,
predet ermi ned start’-signal and generating the second and 25 third
control signal; wherein the period for witihg the video signal into the-
field menory in response to the flrst control signal is asynchronous with

the period fo ead he se to the
second- contrd% & 3 fggg%d |sp aylng t e re dQ5g?§POﬁm?ﬂ€§gdﬂ&P l'iquid
crystal . di splhqmnqr@riﬂtymge@nm the ddgitiized: sides’ signal and st |
anot her enbodi. ing tEﬁef kbl Qﬂnh'?:%brﬁ'a'iﬁ:‘é Wit e fning signal a

nd
hori zont al - vertlcal sync roni zi ng signal separation CIrCUIt for separatlng
the 35 symhP¥RESMNELeFEnal into the horizontal synchronizing signal and

t he- verts:c cal synchaenasb8Heg embdmemr,l 20 AinEHC Witad rtgeﬁeﬂaeioﬁount
circuit or

cl ock gener at‘i‘%tct"rlggt"éeggf“t 33‘??8 nhgt\/\%ggwﬁ%g’l i rﬁ'é‘é%mwvd tﬁ

t he count ed vﬁhaesyﬁchhenhzingosﬁghaiynahtaeeynmmnﬂngudounneteﬁorlrcuut
and an enable eLibe ti b

anal T accaraniBb iR, i BEECEERERL oF, B Pkl RS ARG ST,
wite clock gemebhelshgnaicattaapaeﬁn@ecmabbe soynyl viednve atansh circuit are

input 59 the $hebdeBBABT ¥ aélkheetswtsi@ﬂatlr % %waatctp circuit; AgpStill
anot her enbodi nent, the second gntro Circuit includ eiﬁﬁ? counter circuit

for counting RNF@ grteEPr oRReRut Dot thec PYDk operatien: Pahvee it i on o~
~circuit for osippati 6§ the 3acehdcireuiel andgnthle enable fsjejnhlrprmw in '

accordance wit h ter CITGUi T
control S|gné?uﬁé“§Fﬁﬁa ﬁﬁ% Fgﬁg? gaphFﬁe%?'&EeH%%'§§f%"ijgblévggﬂ?$.for
outputting theircuit; and a first-in first-~out memory for temporarily
15 storlng the video signal in accordance with ‘the read and
write operation controlled by . the  enable s19nal or the

reset signal.
As still another embodiment, the tlmlng signal
generation unit includes a field memory for- temporarlly
20 storing the video signal; a first control circuit for
rece1v1ng the synchronLZLng signal, and generating a
first control signal to the fLEld memory; and a second
_control c1rcu1t for starting in response to a : _
~  predetermined start_sxgnal and generating the- second and
25 third control signal; wherein the period for writing the
video signal into_theffieldﬁmemorysih'respépsetto the

O

first control signal is asynchronous withvthejperiod'fer
_ readihg the data from the field memory in respdﬁse to the
second control s;gnal and dlsplaying the read data on the
30 ‘liguid crystal display unit in response to the third o
~ control s;gnal.. - ' '
- As still another embodlment, the first control
- circuit includes a horizontal-vertical ‘synchronizing
signal separetion circuit for separating the
35  synchronizing signal into the horizontal synchronLZLng
signal and the vertical synchronizing signal; a
horizontal synchronizing signal count circuit for



third control signal to the liquid crystal display unit in accordance wth
the counted val ue. BRI EF DESCRI PTI ON OF THE DRAW NGS 20 - Fig. 1is
an essential block dlagran1of a liquid crystal -display device according to
the present invention; Fig."2"is a signal _tipmng Shart for the picture
recomti ng and the nornal .pl ayback in-the structure of 25 Fig. 1, Fig. 3
is a signal timng chart for the special playback in the structure of Fig.

1; Fig. 4is a @d)ﬁﬁ'di.h dther BBrakzoataat eym:hwntmamj Fidplely; & rvxtitein the
structure of F

det ai | bl .ock_di.ag f
timng signal. Ig%]'@%lét gBReERELan: cr"%cf"ﬁg zf’%u&?&'aeé gﬁmﬁ %C V?quﬁggcain%cqf sfln |
anot her essentlabcerdanberatthleheoboantedlnglsbgmﬂ thendreatiizomta@Xk cuit in

the structure %{m?thn}élﬁgl s:.p a%athg tef &1 ﬁ:?:ﬁt@ip'awta‘}% af gy of a

di splay i mage f €~ Specl Accor & 0t he present 1nvention;
Fig. 8 is5an ex@ianalowneremgn Fh€C§|l§plf99-' gmgeratmg -181e fepak¥R nor nal

pl ayback; Fi g. J.éﬁafn;ﬁXQEéBE'&QhEthS‘é’hOfthbh%oﬁh%@da»a'l'we vﬂ{eﬁélﬁh reset
operation for the specia ayback 10 i s an .expl gna torK w_.of the -

di spl ay i mage 5°utPPﬁsmﬁfcghﬁhgr&FSpgéﬁkaHPPFé'ﬁé”ﬁP G thee are
shorten in the gngpial spbﬁamagbneEamoialemeuatt afiend nphay ttd dthd hield mal

operatlon Fig. 1B is a chart an erroneous operatlon
when noi ses ar ATREY ’?ﬁrq‘ﬁegg 2 GRR |r l.llos an trection: Fig. 12 is

anot her Rbock di agr ansobtibd anuthgrseghaulgenﬁnathansacandtcdntndia
structure of Figixéﬁit includes: a counter circuit for counting the
| clock from the system clock; a read enable generation
circuit for outputting the second control signal to the
field memory in accordance with the counted value of the
15 counter circuit; and a control signal generation circuit
for the liquid crystal display unit for outputting the
third control signal to the liquid crystal display unit
~in accordance with the counted value. '
BRIEF DESCRIPTION OF THE DRAWINGS
20 Fig. 1 is an essential block diagram of a liquid

Dh

{

L

crystal display device according to the present
invention; _
Fig. 2 is a signal timing chart for the picture
recording and the normal playback in the structure of
\ 25 Fig. 1; . '
Fig. 3 is a signal timing chart for the special
playback in the structure of Fig. 1; -
Fig. 4 is a circuit diagram of a gate circuit and a
| delay circuit in the structure of Fig. 1;
30 - Fig. 5 is a detailed block diagram of a tlmlng
signal generation circuit in the structure of Fig. 1;
_ Fig. 6 is another essential structural view of a
timing signal generation circuit in the structure of
Fig. 1; | , _ _
35 - Fig. 7 is an explanatory view of a display image for
the special playback accordlng to the present invention;
.Fig. 8 is an explanatory view of the. display image



Fig. 13 is a detailed block diagramof the first and second control

cireuits in the structure of Fig. 12; 15 - Fig .14 is.a block dlagran1',
of a conventional art corresponding to the structure of Fig. 12; Fig. 15 is
‘atimng chart explaining a flash action iaused'by a pseudo vertical A
synchroni zing signal; and Fig. 16 is an e€xplanatory view of a pseudo '
vertical 20 synchroni zi ng signal. Best Mdde for Carrying out the

| nventi on An Em@ nt i nvention will -be explained with -
respect to t Sgb?g%rﬁes llgh%yﬁkﬁgﬁre 1 is an essential block diagramof a
liquid crystal dlgpgay9258 and @xplanataryliview o f heherdisplaynimagieon.
Figure 2 is gesifgakebil 6@&&%&%& Foxl lthe!det fal %P%ﬁb?gka”d the normal

pl ayback in the structure : |gure timng chart for
the special playbB&f+i A0 tPré %&%R;raé‘ad’l"% g"’le.E" °f¢|§ﬁﬁedHSP§aH éI“PSGit

di agram of ajirOwhicBatheCdrop-ouvtportieInmy of rehe tséanhiRgsSLinet B of
Fig. 1. In Flg é refe%gnce nunber 101.denotes a video canera, 102 denotes
a timng si gfBPTEBRerY: P8R EPESHAY es a synchronizing separation
‘circuit, 35 - 10BigentlAsis himﬂmﬂygechaztnﬁdr s nieroaksopedakdpn;
circuit, 106 deno a.ggcend gatse .Ci i 0.7 depot es

crystal display uir!#é liﬁei\gl 3e%&?nﬁlgr E#'a %1%7‘[9 dﬁ(g é'?h%%llﬂagéhganer a
101-i s i nputoperahaoni whey piodseis gmeemémam ﬁ;m dhe hopizentahe
synchnr@ni zi ngj §§g £8 Lon circuit 103, and a synchronizing signal SY is

out put fron1tt nc ron|2|ng separation 5. circuit- 103. . On the other.
hand, when the t| gy 12gh8 a&@ﬁgﬁﬁlbdﬁcéﬁ (Eagram of dehe veiming

synchr oni zi ngs gh8lagef¥ratioauciticuit nvivhe %thﬂé oi\/ﬂF |§ ;based onU
t he synchron|2|ngrié?23b Yu%s a k| %Fg%fggﬁwaia L gnal f 0L lrsgp ays on

the liquid crysta
second control c1rcu1ts in the structure of Fig. 12;

5 Fig. 14 is a block dlagram of ‘a conventlonal art
: correspondlng to the structure of Fig. 12; ' .
Fig. 15 is a timing chart explaining a flash action
caused by a pseudo vertical synchronizinQJSignal‘ and
_ Fig. 16 is an explanatory view of a pseudo vertlcal
20 synchronizing sxgnalf
Best Mode for Carrying out the Invention
An embodiment of the present invention will be
explained with respect to the drawxngs below. Flgure 1
is an essentlal block diagram of a llquld crystal dlsplay | -C;
25 "device according to the present lnventlon Flgure 2 is a
signal timing chart for the picture recordlng and the _
normal playback in the structure of Flg. 1. Flgure 3 is -
a signal tlmlng chart for the specxal playback in the
structure of PFig. 1. Figure 4 is a circuit’ dlagram of a
30 gate circuit and a delay circuit in the structure of
 Pig. 1. ' ' ' _
In Fig. 1, reference number 101'denctes”a video
. camera, 102 denotes a timing signal'generationJCifcuit,
103 denotes a synchronizing separation circﬁit,' -
35 104 denotes a first gate circuit, 105 denotes a delay
~ circuit, 106 denotes a second gate clrcult, and
107 denotes a.llquld ¢rystal display’ unit. The video



10 the second gate circuit 106, for exanple, an OR circui-t. The timng
si.gnal™TMis controlled by the timng generation circuit 102 so as to -
becone the same period and pulse width as the ti'm.ng. of the synchronizing
signal, SY. In this case, as_shown by the symchronizing signal 15 SY and
the T1nming signal TMof Fig: 2, the small delay catsed by circuit el ements
occurs. A pattern-matching operatlon is executed in the timng signal
generation circsignab2VDFfromxthel videb chmexpnddlodisziimput gral the is

d ed out in e I e | TMis.
g(ra(rjlglroat eduf rom% g Ei n?ggaégg%gt'&gr 8&#?“3% ﬁ‘o%%qdz%}hg signal
generation mIwﬁNmCQQinapuqlsenamaysooucpapunm ﬂ@é,c@mduausynuhandzfnm
controlled so a§léﬁhf|S?1ﬂ@tSEERHEaE§oﬁa#ﬁ8d Yo§S 1 e

therein. To utiljze th smn 5 time o sync on|2|ng 5|gnal SY

when the Pini nFiFgpbt I93; s ont phe, otherakendpewhenothes tisimg @dgnak ween

the synchroni ZIq&ér&afénSa/iﬁediﬁhfobl Eéeal%bgn%heTanﬂaiﬂduﬁj Q.ﬁr?al
circuit 104, exanpl e AND, circuit, and _the Ou%%ﬁt AO I s
the del ay ci rcé‘f 1% ‘BEI:P'FIESBE timing ﬂk@“ﬁﬁe?&m Whi é-sd&aéfdcl%t}'ﬁ'te 106

del ays the AND qmmommasignanemyaevark‘iha 8 cohitidlPedignads of the

I I he .secon
chreart 106 RTINS oHCeRe' Talid 8Bl Pat st TN sa,g
signal C8¥ for the secondtgatei cprayitnlaé¢ofdanerampile,t ha DRﬂcﬁ;cngyuﬂ
TMand the del ay sigigd dmikgdsP th§Mt9ftESn¥kgiieﬁa d%gase ﬂf&i

present -10- invent]on, charac signals are generat
t{ming of a t r AR IR GHOFREL sy@ensenasi kg begame the same Iﬁ’@rc-!-ﬁ’&‘r act er

display. In Fi @n&,pﬁi‘@ SYIEtH G UShE | ﬁﬂﬁin§Yof Sthéesﬁéﬁi‘bnﬁnngﬂ"% ighalls

out put fronIth ro I n separatlon ciycui{ based he €0 5|gna
VD, the t|n1ng §¢ 1{hf ? shown t synchronlzlng signa
15

_SY and_the tlmlng.signal.TM-of Fig. 2, the small delay
caused by circuit elements occurs. A pattern-matching
operation is executed in the timing signal generation
- circuit 102. For example, if the synchronizing signal SY
is dropped out in the special playback, the timing signal
20 TM is generated from a free-running counter provided in
the timing signal generation circuit 102, and is always
output in the constant interval and controlled so as to
eliminate signals caused by noises which are mixed
_ therein. To utilize the switching time of the
{J 25 ~synchronizing signal SY when the timing signal TM is
output, the AND operation is performed between the
synchronizing signal SY and the timing signal TM in the
first gate circuit 104, for examplé, the AND: circuit, and’
the output A0 is input to the delay circuit 105 durlng
30 the AND operation. - S '
The delay circuit 106 delays the AND output AO so as
to delay over the switching position of the timing signal
TM, and outputs the delay signal DL to the second gate
circuit 106. The second gate circuit 106 generates the
35 - synchronizing signal CSY for the character display in
accordance with the timing signal TM and the delay signal
DL, and outputs to the video camera 101. In the present



signal which is output fromthe timng generation circuit,
which is output fromthe AND circuit based on.the AND
operation between 10 °~ the synchroni zing signal SY and the timng S|gnal
TM the delay signal DL is the si-gnal whlBh-is del ayed fromthe AND out

AO i s the signal

AO, and the

signal which is output based on the del ay signal
TM The 15 inventipnenichawgctieg sigoslst are igensrated dhastd p:bmythe i ‘nput

to the video anfapd shi HE#H%
char act er dlts.fifmﬁ6 Ofnat tgh }%\?\nagga%etg?l g ﬁwral I'ng '?(;rtf%ns crreled -

synchroni zing signal CSY for the character display is the

show t he SMAfﬁﬁl%BetFBFEBCGFrV§i§GG§Y§|gnals ‘and the arrows in 20
drawi ng show t hat thheigi.mengthe kmch%%sofs;&j@ﬁlarsxo\asg% & gnd e

timng_.of the destination of .the a o 3, each signal corresponds
¥hichuAs| AUEPHE from Tigh SSRATARIAN A4
sdggriale TM rmsngthé t he

to the55|gn

si gnal SY i sbasedped- chée ﬂSdeboungnaltMB deu m@mi

B "are not SHHREE wbhinath, PHEBAETAECR oAk, 3y t#%%e# Phe timng

synchroni zi

generation ccinonitbsthapANDtOutputcnocisc&he sdgnad whaghndﬁaKBSJnhE

synchroni zi ng-gj9gRb EQJ:EEEI?I Bﬁééacbﬁr ‘ﬁ'esw fg@: éJlfexf‘ND

circuit 111 corresponds
reS|s#9rseﬂﬁh@a§¥§¢b§?§iZi¢§es§€P§}
del ay circuide

circuit 106.
NOR circuit

ther ein. Furéleracték dlmplay bs thaut-:ignam whiichf itsheutpmhbaryea ¢ si gnal
Wd GPLAPPELghE1 TDEhnd" chBCe hhg9sbHal! ok AR OUL denotes

| N2 denq

an out put -t
15

20

25

30

ate clircult

synchronizing signal CSY for the character display is
input to the v;deo camera, and utilized as the
synchronizing signal for the character display. - In the
drawing,.the_leading/trailing portions circled show the
switching timing of various signals, and the arrows in
the drawing show that the'timingzofdthe source of the .
arrow generates the timing of the deStinatidniof'the
arrow. | . '

In Fig. 3, each sxgnal corresponds to the signal
shown in Fig. 2. In this example, the synchronizing
signal SY is dropped-out as shown in the drawing. ' Since
the timing of the-synchronizing-signal-is not changed,.
the AND output AO and the delay_signal_DL are not shown
in the drawing. The timing signal TM from the timing
generation circuit is. input to the OR' circuit and
generates the synchronlzlng SLgnal CSY for the character

-display.

35

In Fig. 4, the AND clrcult.lllcorresponds to the
first gate circuit 104, and is formed of resistors and
capaéitors.."The delay circuit 112 corresponds té the
delay circuit. 105, and the NOR circuit 113 corresponds to

‘the second gate c1rcu1t 106. The lnvertor 114 is

provided for inverting the output of ‘the NOR c1rcu1t} and

't he AND out put

DL and the timng signal

orned of

¥r and titsztémwém TMnshs
1hm.NiJB ﬁhécsigna?:wﬁ%hes.aoaéaatﬁdt E&oﬁ@@m gate

The |nvert ovi ded for, inv t he out of the -
,AND output 4@! oFﬁF YﬁﬁgEPPé&FPglﬁ aﬁgsﬁhéqQ§% rcuit

w

O



5 of the synchronr zi ng signal for t he character di splay. The expl anatlon
-of thé NOR circuit and the ORcircuit is omtted because these circuit are
.-wel | known. Fi gure 5 is a detailed block diagramof a timng signal
gen€ration circuit in the structure of Fi-g.11l- As 10 shown in the
draan, t he video signal VDiis converted to the isgital signal by the A/D
converter 102a, and the digital signal is stored in the FIFO nenory 102e.
On the ot her hdsd fermed ol dtheiOR) cixyrwit idmcthdisggther HORdcinculié

synchr-oni zi ng on b ( e; ' | gRaky. i S
"input. to the pgﬁéeire?&{rmt ciﬁ#\‘g&%%rc% %Q%n%#uééépgst¥#g‘€§?%c ?olrrﬂhzei'ng
signal for the symehrqmdizigg-skgnal gy ci IN2idenopes amhinputptervinafeof
pattern matchi Rhefiesalirl Miathd © 416 Uind %ﬁfe%éﬂ&eég Odth Zwagﬁtgeehnmal

generation circurt 102c "an gener at es e timng si Furt her,
the outpwd of .ﬂ#e%mrgwmg,@g@heﬁ%.wﬁhm@ q@zelsglnrput to

102¢ and the resq chg ‘a“"‘“*‘*?rd’f S O e e et os S £l ook thi ch
e an e rea € rom stem cl oc erates a cloc ic
controls 25 tﬁ‘}L ot %Q‘%%ec’c"f‘?‘b’cﬁt%re QF‘?@W‘PO the first
aspect of the presemiguneers iion,a idetssi Yuab blbak tdigyoamdef aa syimingni zi ng
nmet hod of a ch I r Vs r | |n no
phase shift an j 5:1 Fgcan ag:ldjg éQ’mr nseﬁi{ ﬁ&rltsoé{‘%e %eac@s? 9 As
nor mal ptGybacEhosmd inarthey dnaviggwithe wided signpl a%dmmm'ge:ﬁed to
speci al pl aybaghe &1 g3%AdigHa pfbfre{élers/@scr&weﬂéef hfo@é £S£RE tpaention

vm'II be expl ai ned w th reference to

dr.aw ngs ure 6 s
not her essent ited signal iisstared dinithe ‘g@“m fQ)?Pcr reni then
tTe structure eftheirghahd Flagwwchnaxmmm p,rwrviawpé genlesated in -

12 - image dur| thd %g%éﬂ%%ﬁfﬁidﬁEiéﬁ%%%t‘%ﬁ”&"Eklt f&gibased on the
15 video signal, is input to the pattern-matchlng '
circuit 102b, and used as the synchronizing signal for
the known pattern-matching circuit 102b. The output of
the pattern matching circuit 102b is input to the
synchronizing signal generation circuit 102c and
20 generates the timing signal TM. Further, the output of
the synchronizing signal generation circuit 102c is input
to the memory contrcl circuit 102d, and controls the
write to the FIFO memory 102e and the read therefrom.
_ The system clock 102f generates a clock whlch controls
L 25 the operation of these -circuits.
| According to the first aspect of the present
invention, it is possible to provxde a synchronizing
method of a character display in which character
information having no phase shift and jitter can be
30 inserted into the video signal at normal playback, and
| various information can be displayed durlng the special
playback.
An embodiment of another aspect of the present
invention will be explained with reference to the
35 = drawings. Figure 6 is another essential. structural view
| of a timing signal generation circuit in the structure of
Fig. 1, Figure 7 is an explanatory view of a dieplay



present invention, Figure 8 is an explanatory view of the display imge,
during nornal playback, Figure 9 is an explanatory view of .the display

. irmage at the reset 5 operation of theliﬁeCIal pl ayback, and Figure 10_is
‘an expl anatory view of the display inmade™n ~which the drop- out portion
the scanning lines are shorten during the special playback. In Frgure 6,

nput ot ho ALY, Sy the BALED SRRER andfrdiagTEg B8 (no gare
circuit 122. PrEfent daventdion, @igure 823 cuurexplimatoiyeviéwcsE ehet he
. FIFO nenory’ a% lgiﬂwamﬁ*q}%g{ér gﬁﬂb&ﬂna#ié% tgaigr eterm ned

count val ue. ~urther the se 'S |npu to the

latch circui #XP3anatory yiew ‘the dispkay eiéﬁg%lﬁ‘)ﬁaﬂih%l:t%%ﬁtesponds to
the tir8ng sopeaatiMnobfFithie epecidieplidibadi | %rftpe!‘féﬁz%‘ 1¢ {@taperforned

to the FIFO ne 24 whi.ch. r |ves th vi.deo Si the 20 out put
of the gate SF%%:?E’ Yier o rdésséﬁ mgﬁ%ﬂbf"lﬁfg‘ f%hR-dEaRrng
counter 123 eutt partiloa b¢9mhewsumnm; wmnasIHEb|5hdgf§ﬁ,dﬁf5héhehéatch

circuit 121 YES/ NO (executed/not execut.ed) of the wite
operation tobéﬁgkéﬁFéﬁ%QbaCk ‘124 is controlled in 25 accordance with the

enabl e signal WE Imdmmmef edhe gymchrondzinmg sigmalpsY phtaioed from
oper atjigon t -idevERED NBIEka1 196 efnbhe woéﬁ@nm-.ea %ﬂ{ahﬁéggi | nput

to the latch circuit 121, YES/ NO, (exi stence/ non éxi stence

i nput of th&mdﬁmgﬁinglspg%aw.sne%r@a the gate FﬁrFHétl &ken c.ThaJ.t

121.  Since fiee 4AhnLhgCdountet i m23i &éﬁﬁﬁBCttﬂﬂz bﬁﬁﬁﬂeO%lU&ser@bl ghel gnal. -

V\E he FI 124 h h
run;?n; goudf nDr n*?ﬁé : §§§§$?§% 15&3 %g gpt + Gisma

out put of the @mdea:smmmédV\Edmmn vatuér ee- Furthey cothiecr sé2E -reselte
FIFO qemory Jadh £PéR ”i’sesmﬂnh? d ERIILRIh %%‘éc?iﬁ:o 12301 RHeEniBeWEL, e
- the self-reset signal SR corresponds to the timing s1gnal
™ of Flgure 4.
When the write operation is not . performed to the
FIFO memory 124 which receives the video signal VD, the
20 output of the.gate circuit 122 acts as the reset signal
RS of the free-running counter.123-eo that the free-
running counter 123 is reset, and the latch circuit 121
is also reset. YES/NO (executed/not executed)'of the
write operation to the FIFO memory 124 is controlled in
25 accordance with the enable s;gnal WE from the free-
runnlng counter 123..

_ During the write operation to the FIFO. memory 124,
when the synchronlzing SLgnal SY is input to the latch
circuit 121, YES/NO (exlstenoe/non existence) of ‘the

30 input of the synchronizing signal is stored and held in
the latch c1rcuit 121. Since the gate circuit 122 is
_disconnected based. -on the enable signal WE to the FIFO
memory 124, the reset s;gnal is not ;nput to the free-
running counter 123 from the gate circuit 122.
35 ‘Accordingly, since the output of the enable signal WE
from the free-running counter 123 to the FIFO memory 124
continues, the FIFO memory 124 also continues the write

1

H/
EBrﬁFﬂBP}fSEIEEe t he



" - 13 - operation of the video signal. V\hen the wite operation to the FIFO
menory 124 is conpleted, the gate circuit 122 is connected by the enable .
signal VE. Wen the synchroni zi ng S|g_nai3 SY which 5 is held in the
Iat,? circuit 121 is input to the gate CII’CUI'[ 122, the gate circuit 122
sends the reset signal RS to the free-running counter 123. The free-runni ng

counter 123 t?geffﬁfénbé‘fu?ﬁer@ﬁﬂéoségaﬁél Accordingly, all above processes

can be conti d 1n the state f he s%ngh&onous signal is not

i gnored. On the JVReR FhRJWIike:aperationptpathenFIFOnmenory AR4mdsory- 124,
the data coré@s%ded\g tﬁetesteuebféuﬂé ppzeks &bhﬁé&t@&eb %héont al period
are read from FI ry 1 4 regar dl ess. of YES/ NO §seudo 15
synchroni zi i s@ﬁ by ?s%@ﬁhﬁoﬁéﬁbpgeﬁlgﬁa&n

tim ngsw thigs Q[@ldloinzﬂiéalaﬂﬂil@ﬂrcuil'ﬁelﬂﬂtﬂsalﬁpdtsﬁbatﬁé ?atbhe l'i quid
crystal dlspl.a n this case a.in the FIFO

memory 124 ¢or ‘t cChRIatre aér"rb’é € %égtﬁﬁ aﬁt ELQOreseﬁhF&H
di spl ayed oRS hso Ithpuﬂre:ey:smaumb sq:xbmyteml 123 Basgheofréderahningcont rol

ol aybach. | SUGNE FH5 LS edeR 07 14 SESECRRRRHY . | InblERARRRAS,

posi ti on whédd tammrpmwe%mrmlwmgim@ainzshe statet thatHowever,

this gift |@,ng ohdyi bPed he original position. At
that tinme, since orlzona nc ronlz g stgnal is not omtted, the
shift is not occd dhe Qther i it &he oeead PReTakicR fxem ghey.

Further, siFIFg hfemwry @ Dpereié aats cﬂﬁ'r onding etd Uﬂhechinﬂbéﬂeoﬁ FO
\me)ry 124, the Shiff \is not ont.l nu or the hor| zont di recﬁl on so that

It is pOSSI el“t?d‘g‘t% %q?’ﬁ%’& a{’f@?‘a €pl ay

Wi t hout themmondy d1124 srezjud_]fess coﬁ FﬂSIBimla:ﬁlthb reséwdo as shown in
0l S grmstpon Y € b B S8 iod s MR dEcbbfel 211
in an optional tlmlng within one horizontal period. The
data are displayed on the liquid crystal display unit.
In this case, the arrangement of the data in the FIFO
memory 124 corresponds to the arrangement of'the data
20 which is displayed on the liquid crystal display unit.

- Based on the above control, the image, which is
provided just after noises occur in the special playback,
is shifted in accordance with an amount of the shift at

the position where the horizontal synchronizing signal
i;; 25 exists. However, this shift is gradually revised and

returned to the original position. At that time, since
the horizontal synchronizing signal is not omitted, the
shift is not occurred for the vertical direction as shown
in Fig. 7. Further, since the write operation is not

30 interrupted in the FIFO memory 124, the shift is not
continued for the horizontal direction so that it is
poséibie to obtain the normal position of the character
display without the display which is shorten to the
vertical direction as shown in Fig.'lb. '

35 . Further, in Fig. 9, the shift is shown in the liquid
crystal viewfinder of the video camera using the FIFO
memory. In this case, the reset operation is started



menory. In this case, the reset operation is started -14- fromthe >
shifted position of the synchronizing signal just after noi.ses. occur in the
switch timng of the rotating head at the special playback, such as the £ye

pl ayback, the review playback, and the sti 14 pi ayback. 5 The = \#
expl anation will be given. with respect to Fig. 10 as follows. The '

hor i zont al synchroni zing signal in which the generating position is
shifted, is igfeas the shifked jprsitior of hEgﬁoFXBCBEgBF@lPH shgnali tch

timng of the r%'mé}?%ﬁeé f&é@@cml tﬁéayhaﬁ&sn t@mlngAQQOItﬁlﬂew' y,__ the
di splay is perfornmed by s ynchr onqu "

h
Fi gure 11A show®tating %ﬁa?'r‘?nﬁé ngﬂe?ﬂﬁ fﬁgﬁ?ﬁ]ﬁ‘ ofi*Cn Sk &?rg:
shows a tim ngﬁ@ﬁa@xplﬁmlmmweﬂslm ogrdathensttad pdaymcaq.e

m xed in the horizon dir t|on m h igates the
rel ati onshi p of the '@}eg rén‘ﬁhgltlﬁ% 9?‘%% Qgtﬁa?eéBe:&%p&? to the .
synchroni zi ng ¥dpps @0 a&s cﬁa]:lmWs 103The lEmglentahesmﬂbmpmizz-nsg sdignedl  SY

occurring fromgt h%’hsi‘{}ﬁwga%#e % %g‘?w fbﬁcgbtsﬂggtgaseg_soqgtnl&&-éa deo

si gnal VD, andlﬁb e en see performng,a
control to stodm tmestﬁt%ojlﬁ@@ft% Fh?on?héePPF@ﬁEnﬁPyt§E4swlir? e

drawing, the viggp.if afiel D +Sedbenyi Heaasagneheaspebranopaivbaparation,

~and the synchroni zin Yhégﬂgf]lenerate ?ged anbt he Vlc?l %[‘ﬁgqtrh '_

25 shb®n i n AGQPT lng ¥ gt & BREFOeRS O FER RS

Si g?ﬁl genglrat Ing.rth:Iﬂf%llriefﬂ?sﬁ:@chb@ﬁoubestgnalol mi.gnale C3B ishogsneax at ed

as e enabl e si, of, the I ows the,
di st ur bance. of - h cha 1§/n #1 %ﬁ?gﬁﬁg’%% éerggiéﬂ aﬁgl g‘g' ljflear:rli%;ed \J
during the speahdws ep!timing hchaxt eéspha ingeam GE5oDReNS| operatian: .

Special plavbadhdid £844de drdl hifbanin' ERE hB21 BbAKBAGK rékikabriontmINS
15 timing chart lndlcates the relatlonshlp of the s;gnal
| timing among the video s;gnal VD anut to the
synchronizing separation c;rcult 103 of Flg. 1, the
synchronizing signal SY occurring from the_synchronlzing_
separation circuit 103 based on the video signal VD, and
20 the enable signal WE (see, Fig. 5)*perfbrming a control
| to store the video signal VD into the FIFO memory 124.

In the drawing, the video SLgnal VD is the video
signal at the normal operatlon, ‘and the synchron;z;ng
signal SY is generated based on the -video s1gnal. “As f_- R

25 shown in Flg. 1, the synchronLZLng s;gnal 8Y is lnput to |
the timing signal generation- CiICUlt 102 so that the -
control signal CS1 is generated as’ the enable SLgnal of o

 the field memory 131. ' ' o
- .Further, Figure 11B shows the disturbance of the

30 synchron121ng_s19nal SY when noises are mixed dur;ng the

special replay. The waveform of the video signal VD at.
h the special plaYback is entirely‘different'ﬁrom the

playback which contains noises. HOWever, since the

synchronizing signal, the enable 51gna1 and the:

35 occurrence of the erroneous operation are given by the
same explanations as above,_ohlyfndiSes which are mixed
in the signal are shownin this drawings. When the



< synchroni zi ng signal, the enable signal and the 35 occurrence of the
erroneolls operation are given by the same expl anati ons as above, only .
noi ses which are mxed in the signal:are .shown in this drawi-ngs. Wen the
- 157 noi ses are m xed, the#§ynchroni zi ng-silgnal S _
synbﬁronizing signal PSY is generated as shown by the circles in Fig. 11B.
I n noises at the special playback, the synchronjzing, signal does not exist,
and 5 only PRASESe@k® Rikad orthe YRERFRILFIW | SigRalr §¥cgxipkshand
abnor mal cases thieh@getid® \n ditovERs i id) & SYAET I BYY Zi §1956A8PaLEQ! 85N 8hown
constant as shown in the drawing._To sinplify the, explanatjon, the video
signal VD is 18Y theyGiKFifs fihd it 2L 1B rurthdtoiser abnthe ofPeFaglsi gnal
is shown bymLSb%ayangs,eLﬂ? SydHoN 72 Yty S8l | dosd oGt 8§xi§’i':, bhe
portion i I ch.the.data dogs not .exist Js expre dy. 0" configuous
signal s aspe sh8%r)ryb3"htee|§’5ﬁﬁ£9 aﬁysnc.l'&:.oqncgug s%féasjts/ﬁg%% ¥ g?i% € I‘ﬁ?-t he
nornmal 15  ofier dotdn almodma le)xqasesedhey Lr860ARKE AYSOres) 18B856789, Since
the portions "Q&n Is ' r by, t enabl e
Sroch bl SAHAL N R (lSlarit S G0 o Bhe

signal, the vi menory 1n the form
"123456789, 129% . ". These data trains are 20 di spl ayed on the

H;gzgg7cgygga:_UDitEWh@@ﬁ?E%fYHﬁﬁéjéﬂgI&ﬂ&ﬁi§ﬁ¥ﬁ¥Hé;é&dé@!éﬂ@?a%lﬁ?ﬁ§§789
: i S ass one se 0 e nogise is jnput to

dovi oo, Hho vi Gesnel il Rage daie EeitheRe e SrihReEOLng A 5eh88 /50
...". As nenti dseshawm &y iS1Ge tihee peewdiv symehnpmigind sSigualtbe gphownon
"0" in which 3 P A o 1) t ' e t i

" 123456789, 128X-.6?89, t?’%s}é’%m%' %aﬁizé%%hfee?ﬁa S’h"e‘l@e“g%l &clbE'fs

— expressed by "0", continuous signals are shown by ten
numerals "0" to "9". The video signal VD at the normal

15 operation can be expressed by "S0123456789, S0123456789,

«vees.". Since the portions "0" in which the data does

not exist are erased by the enable signal, the video
signals VD are stored to the memory in the form of
123456789, 123456789, ...". These data trains are

20 displayed on the'liquid crystal unit which is formed of
nine elements as follows. '
123456789
123456789
U 25 :

It is assumed that one pulse of the noise is input
to the device.  The video signal VD becomes "S0123456789,
$1234P6789, S0123456789, ...". As mentioned above, since
the synchronizing signal S and the portion "0" in which

30 , the data does not exist are erased, the data train
“123456789, 1234-6789, 123456789 ..." are stored in the
memory. Similarly, this data train having’hiné data are
displayed on the liquid crystal display unit as follows.

123456789 | o

35 234578912

345678912

345678912



menory. Simlarly, this data traln havi ng ni ne data are di splayed on the

| i qui-d crystal dlsplay unit as follows. 123456789 35 234578912
345678912 345678912 .- . -16- 345678912 345678912-. As is obvious from abqve,
the data "1" which should be dlsplayedwmstimaleft side, is shifted toxyhe
right 5 side due to the noise which is nixed. According to the present

I nvention, if the pseudo synchroni zing signals are m xed, the sanpling .
operation on the 4638982 performed to the horizontal . direction until nine
data are conpleta%454¥§§{§1ngly, the shift of 10 . the data does not

occur in the present -1nventjon. - Wen the video tape is extended or the
‘channel is changeds tkfe ohiieus s@-?@nr%h@YﬁngtngﬁaFal $§18hwhich shost it

i s necessary yged Mﬂéﬁa ré&¥e Of e Oief‘f'es£6189hi9nsﬁiﬁﬂea' gBaknien Ailmtsanpl i ng
frain o " SofiSiR e to bt Whian 8 Bbkeds12945678 . " In the
conventiopal art, Advorthing ttaithé IpB&66n89intentNon, 1234¢he7pSeutid3456789,
e A ook L AR Dol b BhBYEE 8% L8 R, | |
the present iomdie semarie idtpexfermed 1123465@8391‘12@@@6!20&;.:66;1@4!56789
S0123456789, u%%%.?"}ﬁqz@%ata -are completed. Accordingly, the shift of
10  the data does not .occur in the present lnventlon. When
the video tape is extended or the channel is changed, the L
normal synchronizing signal is shifted so that it is QJ
necessary to hold the record of the synchronizlng signal
in the sampling signals.
15 It is assumed that the video signals are shown by
the train of "S0123456789,. SOl23P0000, 80123456789,
S012345678, ...".

In the ‘conventional art, the data train "123456789,

1230000, 123456789, 123456789, 123456789" are stored in
20 the memory, and dlsplayed as follows. '

123456789

123000012

345678912

345678912

25 - 345678912

345678912 _

In the present invention, the data train “123456789,
123PO0P00, 0123456789, 50123456789, 50123456789, el
are stored in the memory, and dlsplayed as follows. |

30 123456789 a ' '
123P00P00

0S0123456

789501234

567895012

35. 3456789S0

123456789

123456789



-are stored in the nmenory, and di splayed as follows. 30 123456789
123POCPO0O 0S0123456 789S01234 56789S012 35. . 3456789S0 123456789
123456789 - - 17 - 123456789 As is obviom3 #rom above data train, the data
train.soon recovers after the noises are mxed therein. A though the actual
qu&Pﬁ crystal has 640 pixels in the 5 hori zontal® direction, the

expl anation is om t1238496%kBRUse t he sane expl anati on woul d be given for this

I mb f  pi : ' - | t i : t
of Che prosent i Al g SoEts Gt BENGE AAap b, (eAS R R AT EET

vi ewf i nder whisoenc meqevenshiafitter dhsp neitses axne miseegdi thereins and

el i m nate the agkif ore g ) €l thyi L d
aspect of th'eA?)'lrEeh_sdélr%ﬁ ierrlivégntlonatlvmg'lr% igt exBI al nlg ﬁt??-?ﬁs%g%]fgi.%‘ t*uﬂeé

drawi ng® - Fi exdzontad sipection,otheyexplanatdan &5 Prictad haransent of

the third aspefle dand@xplandtion'wulldobe dirdnl For Zhilsly Ufifmlses | €l d
menory whi ch caorrespqonds "to the FI FO nenory.” .Further, the first control
circuit 132 aR¥ Pd&edScond control circuit 133 are included in the timng

generation 20 CiasCexplaiped addvehouecoriiing itdecis gedond dspadtput to
output from t RE HREs PrRSRRE L RORAELEp 1 45 ashemeniY, M el 4 T g
si gnal 1®y. ‘Onlikmidt lcaysitald viewsindesnwhich can gnevent 13® drzop-@mt
exanpl e, s Sp khd igkahhiRg"I9nks bhA BIAfindleé’the shift of the
- position of the character display. .' | 't
W ' The third aspect of the present invention will be
éxplained with respect to the drawings. 'Figuré 12 is a
15  block diagram according to an embodiment of the third .
aspect of the present invention. In Fig. 12, 131 denotes
a field memory which corresponds to the FIFO memory.
Further, the first control circuit 132 and the second
control circuit 133 are included in the timing generation
20 circuit explained above. The video signal VD is input to
the field memory 131 in accordance with the control
signal CS1 which is output from the first control
circuit 132 controlled by the synchronizing signal SY.
On the other hand, the second control dircuit.ljép for
25 example, is started in response to the pdwereQN and
drived asynchronously with the first control circuit 132.
Further, the second control circuit 133 outputs the
control Signal CS2 to the field memofy 131, and reads the -
content of the field memory'in'accqrdance with the read
30 period regardleSs of the write period. The video data
* VDA is sent from the field memory 131 to the liquid crystal display
unit 107. In this case, the video data VDA is synchromized with
the control signal CS3 from the second control circuit 133.
Figure 13 is a detailed block diagram of the first
35 and second control circuits shown in Fig. 12. 1In the
first control circuit 132, the synéhrpnizing_signal sY
is input to the horizonﬁal-vertical-synthonizing signal



. drived asynchronously with the first control circuit 132. Further, the,
- second control circuit 133 outputs the control signal CS2 to the field

- menory 131, and reads the content of the field menory in accordance with,

the read 30 period regardl ess of the wg te period. The video data Wk
is sent fromthe field nmenory 131 to the liquid crystal display unit 107.
In this case, the video data VDA is synchronized with the control signal
CSs3 fron1thesepaaatunuﬂnmﬁcumtciB:alS&ndtherhoﬁSzontaldveathedlblock

di f h
' the 1t ot SeBcHEEiking, ﬁfd}%fef??@é’rg S ok EPhEE 1 328/ Splds wiha 17,
t he horlzontaprd@pmmcdlsyynﬂnmqnﬁannq; qnﬁ@ HSY.agd theavertésadircuit

132a, and th@gh&h%?&fz@.'ng\/%& (g Vo Oﬂhé'ﬁ@rﬂ&ﬂé‘élsﬁ?ﬂ&ﬁ&bﬂ&z&w@cu't |
132a out puts T he horizontal akihron|2|ng si gnal he verti cal -

synchr ¢hi zi n§1gngdarcovst &1 QK%q%aneQn%y%%ﬁPBﬁl9fn§h3 horizerfelcount
circuit 132bgynoheonilzitg @fidra iwmwr&ﬁ-cnsyﬂcnwm Z&ngefitgsnel tﬁeunt

t 132b t .t h bl t 132
ther out put SPEPLEnESEBaI SAINRAL LG SLERRER of S8 cFRB PERSS RAtoNS: |
out puts of the eealtl e:osut@ealw:gmaar@ltocdn genmtidﬂZciaudiﬂ.OBZdtheBwthte
| ock 3 3
cont ol o gnapRube! b nt Shalits Milind € gelfpdqblon RIRENI L 1330 818, )y
The fil@ d nekbeywriter @dgekegem,raﬁm %llgq?iait\@2¢uﬁl$ﬁe$entntph§h§econd .
control ci rcraﬁ&?ﬁa éﬁ:?{eerﬁd‘d%l Eidral "esi 18 faspsagat b

circuit 133a e_count he counter  Tircult IS Input to the

read enabl e QbﬁeF&PFBhsg ﬁﬁﬂ% :HEM?Y%ﬁﬁWfQ%Q%Er q%%utTk% fh@ fiel d menory-’
131 with t hepmamb 131 &@@éﬂﬁﬁé(ﬁﬁgﬂﬁidﬁﬁmﬁ &N ¥HJ cui t 133b as the

REEIE L e iy treoih et ot R R IET

crystals d|spsgstenlbioakdschdsmﬂnput(ﬁotthe counter circuit 133a.
The counted value of the counter c1rcuit 133a is input to
_the read enable generation c1rcuit 133b and further _
input to the field memory 131 with ‘the output of the read
enable generation circuit 133b_as_the control signal CS2.

20 Further, the counted value of the ceﬁnter circuit 133a is

input to the control signal generation circuit 133c of
the liquid crystal display unit, and the output of the

-control signal generation circuit 133c is input to the
liquid crystal display unit 107" as the control
25 signal CSB. Further, the read data DA from the field
Memory 131 lS input to the liquid crystal display
unit 107 is response to the control signal CS3.
_Figure 14 is a block diagram of a cqnventional art
corresponding to Fig. 12. As shown in Figs. 12 and 14,
30 the video signal VD is input to the field memory 131 in
response to the control signal CS4 which is output from .
control circuit 134 controlled by the synchronLZing
SLgnal SY, and is read in response to the read period
having. a period which synchronizes w1th the write period
35 = of the field memory 131. Further, the video Signal is
sent to the liquid crystal display unit 107 which is
controlled by the control signal CS5 from the control



. control signal generation circuit 1330 I S. |nput to t he I|qU|d crystal

‘di splay “unit 107 as the control 25 S|gnal “CS3. Further, the read data .
DA fromthe field nemory 131 is |nput tothe liquid crystal di splay unit
107.'ts response to the control signal CS3 18 gure 14 is a bl ock di agram of
a cefiventional art corresponding to Fig. 12. As shown in Figs. 12 and 14,
30 the video signal VDis input to the field nmenory 131 in response to
the control sigigicuds4 hi# ¢h:The copirol rebguaht C85: £8r synchidaizedt milthed

by th h d
Lt he SYper g MrRitidls 2thg MLl AR Lol $RG0°Eatg VR LRALMY OF
menory 131.  Fdeageframehs dbeld gremory E3he to the liquid crystal

di spl ay unit 107 Whmﬂqﬁﬁé(HHBJéﬂéé¥hé%h£éW*fﬁﬂéé@%r&éﬁ@é'wﬂ@ﬁ Eh@”b&ﬁ%o
control -19- cir U|t 134. The contr ol S|gnal CS5 i s, synchronized with

the synch? oni ziSfgP&lghaving nHees Ayl dHhe W%V}&hchsl? eQECRFERA: AB
field menory l%he Iswitvh alisithg tofiaihe ecotat g dieedcet Whe specyadeo 5

of “The 1ot ati nd RIRRR 4, St Hath ARG e hE RSB EoPE R haer
t he synchroni zisepagaidon icdraiitdid3 MEermeestios ercrerrsm tbathBSepdeudo

verti cal SynCh%@t%]d&%s%%r&ﬁ}s %gﬁq_ﬁlﬁje%s* edt gsgeégl cal

synchron|2|ng sl gha e e pSeu
verti call&ynchith@ yex@magnayn@rq@amtsx@%elemp%t ci Aguexpiaingd

t he synchroni zbad ow,9%MenS thd %édiﬁﬁtvé‘&&?&l hf&ﬁiﬁﬁ@”#ﬂ@n&hePSYOde
dr| ve circuit (not, Shown _Hi]@generaoig fromt he]t:ﬁgnt r ol circuit 134

o,the field ntfoipPps] to antF 3§ e‘F}be n%%??r%&z%g
set by the resighall Y5 the rusbt gndll REL Ahensdcansing t €lettooukhe

nitial portlonQleat 0 LSl RPN (dindlitl e il e Lohbol’ Ui @
15 circuit 134 to the field memory 131. The write address -
of the field memory 131 is reset by the reset signal RS,
and the write operation is started from the initial
' pértion of the field memory. Since the display timing of
 the liquid crystal display unit 107 is synchronized with
20 the sYnchronizing signal SY, the display timing is reset"
in response to the input of the pseudo synchronizing
smgnal PSY. : ' :
In actuallty, since the dlsplay timing of the liquid
' crystal is synchronized with the timing of the
(Vi : 25 synchronizing signal SY, this synchronization is-
effective for the case of the vertical synchronizing
signal which is input to the different position from the
previous position, and for the case of the display of the
_ video signal having the fluctuation of the field period
30  which occurs in the special playback of a video tape |
recorder. _ S
On the other hand, in the circuit of the present
invention shown in Fig. 12, the synchronizing separation
circuit operates in exror in response to the noise which
35 occurs in the switch timing of the rotating head at the
mepecial,playback. Accordingly, the pseudo vertical
sYnchronizing signal is generated just as the vertical



20 the synchronizing signal SY, the display tinmng is reset. in respgnse
to the‘input of the pseudo synchronizing signal PSY. In actuality, since .
the display timng of the liquid crystal is synchronized with the tlntng,of'
the 25 synchroni zing signal SY, this ~-sygchroni zation is effective for\;
the case of the vertical synchronizing signal which is input to the
different position fromthe previous position, and for the case of the

di spl ay of thgyﬂcﬂgenihgﬁglshghhuglkhqm&hggtuatlon of the field period 30
whi ch occurs int sge%b back a Vi deo .t.ape, ecorder fh the other
hand, in the circu f htV qr%\?‘é:rﬁ cﬁ?’%‘ﬂb‘# ?ﬁ"ﬁgs

' synchroni zi ngispper aoi thectricrtsrtt aqnmmleszimctﬁrt @s ithe e_smcisnonbzihg noi se
whi ch 35 °§f<g{\§1' 8yl hﬁh@""&%& ! 1°fo£ %{1%@31{1{% eé‘f'e@‘{:r&&'& speci al

pl ayback. Accor ngly, Seudo veé caI synchroni Zi Ag° st gha
gener at 8d j usdrivet Adrouiti c(alot shozm) dyn genarated) by gehe firstput. Wen

the pseudo Veééhﬁfb]tl%ﬂiéﬁ%' Zith@ siz%e adfirddilof anderfdigt control

circuit as the synchronizing’signal -SY, the reset signal of. the scanning
el ectrode 5 Mmempryeldirii Feepdy amduthe FI&R PRVALON Hes 15Fa¥tednt r ol

circuit, the f\féﬁuetﬁédiﬁiﬁlal bb&t&lo@ﬂ GEURY Ynehiblcy s reset, and the wite
operatlon S started fromth ﬁ |n|t orthﬂqu t eﬁﬂ¥£2&¥ wever . since
the control signal BFg€eVeyy § QcPe§ qﬁ?“%l) T PP nERRty s
generated fr ommmgsﬂromdthentfﬁ.eudc memaxty 533 gemeratarh dirom tie t decondt r ol
signal CS1 fr flLrst..cQn I od of the.
liquid crysta oﬁﬁgﬁ} J‘ﬁ%ﬂ"f'% f‘l\*/gyggﬁ zlogjog%nsw{l%} q{ ég;a('?a/ @gsi of the wite
peri od of thesignal CSbI fromnthe £4rstacontrelf eﬁitrrqnit/dm%geth% not oo’
changed. n t&&épf§§epe§iaﬁeokh%héﬁﬂﬁhhhbp%ﬂ@%ﬂ&%ﬂdﬁsﬂfﬁ& unit always
becomes constant regardless of the write perlod of the _
15  field memory so that an effective voltage ls not changed.
In this case, since the repetitlon perlod of the
display in the liquid crystal dlsplay unit is the same
period as that of the field memory, this repetltlon

period is not synchronized with the video signal. _
20 Accordingly, the repetltlon perlod of the dlsplay in the
liquid crystal display unit can be set to optlonal times.
In the. documents JPA-1-233978 and JPA-3-84502, the
inventor of the present invention dlscloses a liquid
crystal ‘display element hav;ng a llquld crystal which has'
25 a twist angle larger than 90 degrees (1 e., super twist
| nematic llquld crystal) between a palr of prlnted boards
having the scanning: ‘electrode and the 31gna1 electrode in
the opposite side. Further, it discloses a liquid
crystal display device which utilizes the faCt_that'the
30 contrast becomes maximum in the case of twice repetition
period in the'display unit, in the display method of the
liquid crystal ‘television hav1ng the drlve 01rcu1t for
driving the display elements. ' '
The present invention employs the ‘period having
35 twice and half based on the above pr;nc;ple. Further, in
the case of the liquid crystal display ﬁnit'whieh does
not necessitate the display period larger than the period



. display in the liquid crystal disptay unit:is the same period as that .of

- the fiel'd menory, this repetition.period is not synchronized with the video
si gnal-. 20 ‘Accordi hgly, the repetition period of the display in the
liquid crystal display unit can be set ta optional tinmes. In the docunents
JPA=A- 233978 and JPA- 3-84502, the inventor of the present invention
discloses a liquid crystal -display elenent having a liquid crystal which

has 25 a twoft theglvddeny geiigridibn Gt debgnebd ¢ryetal superbéwisiveanbyi c

l'iquid crystal).,bet n a paigs of nri boards having.t S ing.

el ectrode and tThe ?:%%alo%ﬁgcgﬁo%e% nt%%gf-%%g%gﬁ?ﬁfé/‘?d%# ur?ﬁgg? It -

di scl oses a |i gdighadr.ystfal thisplcaselevihe magnificatiorsof hehéaperindt ishe
30 cont r ast QES @i numin the case of tw ce repetition.period in

t he display-un??%pin_t e di%PI@y met hod of the liquid crystal television
having the drive ci FéGQres did dis \A rfgining Fharayfer explaining phesépash

i nvention enpl Qekildie daRiderr HiAMINY pieudo tVéreicdT dphénhosesing the above
principle. Further, in _the case ofﬁ;he liquid cryaﬁa di spl a _uglt ¥h|§h
does not neces&iGRAd -t h& fHeRPHe XA oY ?kféa‘b%gi% the_$iash;
tEe ;/i dleg Si gnak;t:.tdine']c rz}ideqwgd_quiaudmxsy&ecn&dmﬂq st:tt_msbsrawfmpenat i Onf as
the fie peri of . the vi Si ..y Iy this .case, the L flcation o
the period is -ﬁ’%tcuafeﬂ‘ﬂ?e\# g:%e S(i)nea“‘lj'a]Fip i}:afgc iasn% If‘lr’]ﬁ%g@ﬁ’a#}l’ %5%

expl ai ni¥y t hemilkedh thexiedm .caugedhe drtewipsgpudthe eraxtidakynchroni zi ng
signal. The pr s §§§ﬁﬁ t %Hgﬁ' f f oty t he
pseudo'synchro%ﬁﬁ%ﬁéﬁ\gﬁa S C : Ig;g_;cylc” ueé)_t%ﬁ{ﬁselirg%i;iﬂf %lFélay ac égnd
noi ses whi ch aPpergtiony gad tther @seudq yerdephdmehronizing|signal

Synchr oni zi Ng P¥NahowaY tHed Wutigit Y0 He Hedhfidy dHdcrsdatspp, sand the
pseudo verti cal sy‘rlc.rlro |e§1| r11: em&r&aHalP%\gyst}'os\/\sm{;\eed C&ﬁzpfr{g Ot];hé he scanni ng
el ectrode S1, 82y -
15  interval T5. 1In the interval TS5, the start signal is
'_ input to the scanning electrode drive circuit in response
. to the pseudo synchronizing signal PSY, and selection
pulses are output to the scanning electrode in response
to the number of the pseudo synchronizing signal PSY in
20 the interval T5. Accordingly, the effective voltage
applied to the liquid crystal becomes highexr in the
interval of TS5 compared with another period so that it is
possible to operate the liquid crystal. This becomes the
~ cause of the flash action. o
ivj _ 25 "_ Figure 16 is an explanatory view of the pseudo
| vertical synchreonizing signal. When the pseudo
synchronizing signal PSY is generated by the noise in the
vertical synchronizing signal, a part of the video signal
VD is dropped-out due to noises as shown by the dotted
30 circle. In the synchronizing separation circuit 103
which inputs the video signal VD, when the signal is
matched to the conditions of the vertical’sYnchronizing
signal VSY, the signal is recognized as the vertical
synchronizing signal so that the vertical synchronizing
35 pulse is generated. . :
As explained above, it is possible to prevent the
pseudo synchronizing signal which occurs due to the

I



S3, ... when the signal PSY is mxed during the 15 interval T5. In the
interval T5, the start signal is input to the scanning el ectrode drive
circuit in response to the pseudo synchroni zi ng signal PSY, and selectlon
pul ses are output to the scanning eIectronéln response to the nunber of:

t he pseudo synchronizing signal PSY in 20 the interval T5. Accordlngly,
the effective voltage applied to the liquid crystal becones hlgher in the

interval of Te g d}ﬁ‘:éf'aé‘ {\Gh f P.ﬁ‘é' ?-ﬁéﬁrbﬁﬁhhp s g%%%st' Rl to

operate the |iquid cxyst e ca Taction. 25
"Figure 16 is rsudit ravied \/li’févﬁ‘a%s?ﬁe %@uﬁbevéhﬁngél °§y|’¢bl¢r efifaaqtive

si g?ﬁl V\It!1env|ti1a;a@@ﬁ@b ﬁyélcfé@@tzaﬂgtﬁéga(ta&?% Iélag%%abeﬁzﬁx\%he noi se
in e vertl ca r 0 e videQ Signa I
dr opped- out d&é‘rt%"'r%b “gb’szrés’g% &9 l?lﬁe%%t?ﬁﬁu 8 VerEP-Félle In the-

/ II“‘\

synchrcwﬁzingsyu@hrnnlengrsigﬁalOﬂhﬂﬂhcbceﬁpstduéheOtheoe&t@hebd!D when

th ' | i h h

signal VSY, t BB gnqﬁ of he AHhEST find VEURERL I8 SHREHL RE Hhgna
so that the. vépﬁcéa Phayhaghk 2hotss Vldtpgl'sepesrgenederedandstexpl ai ned
above, it is pREVINE the I ladtifol SEASedY a;ghﬁﬂaléhaa &l ggakpphi ch

occurs due to t% -22- erroneous. operati on t he sync roni zi ng
separation ci BEFRCHEYR IPUKRIR ses, and the change of the effective

vol tagad it {he resqCapabil teasmivg: Bl astiodoiAr tnaustegyi  whi ch is
caused by the pseu rtigal 5. __ synchr nlz i ch occurs due to
the erroneous’ operg?\ fl%t @%ﬁ@#‘iﬁﬁ %ﬁa&%@&c‘)ﬁ' cFRED fsabsefe

speci al pIaybankaoﬂHQWidnahyst&&xtekeuisﬁnn,ethbtpreseueninVEﬁtibaSh
action caused; ﬁétrb%scﬁlg?néﬁ &&]eofféﬂﬂéé/@eil O&.{ékgfaylgn the 1:|.qu1.d

[ Capability o% I'1'i_zat1on |n ndu
crystal v1ewf1nder of the portable camera in which the

15 ~ video signal is digitized. Further, in the processes
digitizing the video signal and storlng them 1nto the
memory, the present invention improves the method of the
character - dlsplay at the special playback, such as the
cue playback and the review playback. still further, the

20 present invention can reduce the flash action which
occurs due to the change-of the effective”voltage:caused.:.
by the pseudo vertical synchronizing signal caused by the:
noises which are mixed in the vertical synchronlzlng _ |
signal when the video signal is dlgltlzed Accordlngly,'

25 it is poss1ble to improve the quality of the character |
display. Accordingly, the present lnventlon can be
widely utilized in the various industry.




In the liquid crystal display device, such as used in a#LL£wu£F{ﬁjﬁﬁ?ﬂ"f—_
tel evi sion, the present invention inmproves the nethod of char

in the quU| d crystal viewfinder of the portable canmera ' “ﬂgi‘mg‘\i d‘«!?/
- vi deo S|gnal is digitized. Further, in the processes d| yi
sifal and storing themintio the nennég t he present - |nVent|on i nproves the
met hod of the character display at the2¥pecial playback, such as the cue

pl ayback and the review playback. Still further, the 20 - present.
‘invention can reduce the flash action which occurs due to the change of the
effective VobiégﬁéﬁaUSEd by the pseudo vertical synchronizing signal caused
by the noise are mxed in the vertical synchronizing signal when the
video signal is digitized. Accordingly, 25 it is possible to inprove the
quality of the character d|s ccqrdi the resent Invention can
be widely ut rizeg ra‘PrqPr’rg g’é‘é‘ ar%d;é’ yr}’g"“‘y1c “P E 1. Aliquid
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synchron|5|ngh§rg§9h based on the video signal; said timng signa
generation means Q?h&ﬂ 53794 pe¥ation € & af@fttééﬂeEEE&B

process in respec the s nchron|3|ng signal and enerate & tining
signal in reSpBA °PéS§§BHS#QP@4 hasedo o8 £her vigle Q(ﬁigﬁ e nmeans for

recei ving Sald tlﬁhﬂa &Hanag %&Qn&iléeﬁéﬁéhﬁah!mbaﬁssh&&@b a@%&ngadnﬂdlng
t he ? g g product. t hereof; del ay neans prOV|d|nQ Fel
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i d timng synchronising signal, and to generate a timing szgnal in

V|ng

response to said matching process;
' first logic gate means for receiving said timing
signal and said synchronising signal, and outputting the
15 logical product thereof; '
delay means for providing a delayed output of the
first logic gate means;
second logic gate means for receiving said timing
signal and said delayed output, and outputtlng the logical
20 sum thereof; and . ,
'~ a liquid crystal display unit for receiving said video
data and displaying the same.

25 2. A'liquid ctystal display device according to claim 1,
wherein the timing signal generation means comprises:
an A/D converter for receiving an analogue video
signal and converting it to digital form;
a pattern matching circuit for receiving the
30 synchronising signal and executing said pattern matching
process; _
a synchronising signal generation circuit for
generating said timing signal in accordance with the
pattern matching process; '



signal and said del ayed output, and outputting tmum '

thereof; and a liquid crystal display unit for rec ‘ ﬁiﬁ dat a
and di splayi ng the sane. 25 -2, Aliquid crya‘““ﬁ I'ce —~
according to claimi1, wherein the tining signal generafioh neans conpri s\g:
an A/ D converter for receiving an anal ogue video ‘'signal and converting it
to digital form a pattern nmatching 2&i¥cuit for receiving the 30
synchroni sing signal and executing said pattern matching process; a
synchronising signal generation circuit for generating said timng
signal -in accordance with the pattern matchi ng process; -. 24 - and a
first-in first- ouﬂn@FaFi}rﬂbni;nyfibﬁitt@h%oﬂ%ﬁﬁng)y %T!Q#Ylgfqm@%&?lﬁ@ew
video signaly, ﬁﬂélﬁsaéhaggaaat& o) kr&d%cgrlgﬂ&qe atid fietéaaiﬂg EHW Sdidalnand

a system cl oc to provi de’sal eo dat a~si gnal . A li crysta
di spl ay deV|%@09€@§ﬁ§Fn@WP?cﬁhﬁn¥im%BEr§PﬁnﬁaeQH4n%95¥F§ﬁEI%;9€§%HF%n
nmeans conpr|§§§v1aelghga Fibdeld datar digmararily latching the synchronising
S|gnal 10 free-runni ng counter for counting a wite clock of a
FI FOS nenory, outputtlng an enable signal at a predeterm ned count '
val uef and ®ut punt 'El.ﬁ.gpﬁﬁseixfydmetdfém devite aecohdd.hg"cudd ‘clanin\ND
gate for execy tin D_aqper at,i b f the '
latch circui ¥ ﬁﬁﬁgPhg n&Bf §%gl a%%ﬁﬁﬁﬁﬁﬁﬂrﬂfﬁﬁl &@% %lgnal to the
free-runni ng counaer Iatchui:plxaudtflrémrlr1ﬁampgrammiynenbaycbensg athenged

for tenporar ﬁkﬁ Q signal "and reading it out as 20 the
vi deo dat a s% naﬁ BEE%gcghga ceqﬂﬁth wite and read

10 a free-running counter for counting a write clock of
a FIFO memory, outputtlng an enable s1gna1 at a -
predetermined count value, and outputtlng a self-reset

signal to the latch circuit;
an AND gate for executlng the AND operatlon between -
15 the output of the latch c1rcn1t and the enable signal, and
outputting-the reset signal to the free-running counter
circuit; | | ' ' _
said first-in first- out memory' belng arranged for _
temporarily storing the v1dec signal and reading it out as
20 the video data signal in accordance with write and read
operations controlled'by;the-enable aignal or the reset
signal. B |

4. A liquid crystal dlsplay device according to claim 1,
25 wherein the timing s1gna1 generatlon means ccmprlses
a field wmemory for temporarlly storlng the wvideo
'signal and reading it out as sald video data 51gnal
a first control circuit  for receiving the
synchronising signal, and generatlng a first control 51gnald
30 to the. field memory; and '
a second control circuit for starting in response to
a predetermined start signal and generatlng second ‘and
third control signals;
and is arranged such that'thé’period for writing the
35 video signal into the field memory in response to the first



- operations controlled by the enable signal or the reset—st+gnal-

liquid crystal display device according to.claim1, 25

't|n1ng si gnal generation neans conprises: a field nenory “H!ﬂﬂﬂ ﬂr u"
stgring the video signal -and reading.it out as said vide

firset - control circuit - for receiving the synchronising 5|gnal and

generating a first control signal 36 25 - to the field nenory; and a second
control circuit for starting in response to a predetern1ned start signal
and generating second and third control signals; *and is arranged such that -

the period for witing the 35 video signal into the field menmory in
response tooomEnak @tignal im asynghyaous grkth sheigeriedniors veadinge

period for rgadiqigtd herdf! ank" EN1RE rdnfd nﬁméspangsswan%é é8gngecond

control signal and displaying_the read data on the liquid cry staf di spl ay
unit in resfORE gigna |¢Hdc€hﬁp%?Y5ng thesF&ﬁQ data °QAQhQnAHqE%95ta

di spl ay deVbCi?s%(%ﬂOf digplhg ChAie 4n Weekpbiskherdi itHe CORLFEl SoAEHHL

ConpLi ses: hori_zont al -vertical synchroni zing signal separating 10
circdit fors§éﬁﬁpat|ng the synchronizing signal into a horizontal
synchroni zi ng si gnal and a vertical synchronizing signal; a

hor | zont al @Yoo Akl e P Ul S LT SUNLAY S terpopne

gener ati ng whexetin dihe K irstaooonierk ecireuit rmommmsed val ue of the
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%/ in out sdEeugit t ferwseparriing g&her aﬁmhﬁ,@nb%itlgarﬂ#—gnﬂal eMIEIOe %l gnal

nerati on GohrGUidnt@1e | NBYhchPohi8ing signal and a  vertical
synchronizing signal;
a horizontal synchronizing signal count circuit for
counting the horizontal synchronizing signal;

15 a write clock generation circuit £for generating a
write clock in accordance with the counted wvalue of the
horizontal signal count circuit; and

an enable signal generation circuit for generating an
.enable signal in accordance with the counted value;

20 wherein outputs of the write clock generation circuit
and the enable signal generation circuit are input to the
field memory as said first control signal.

6. A liquid crystal display device.according to claim 4 -
25 or claim 5, wherein the second control circuit comprises:
a counter circuit for counting the clock from a system
clock; o
a read enable generation circuit for outputting the
second control signal to the field memory'in-accordance
30 with the counter value of the counter circuit; and
a control signal generation circuit for the 1liquid
crystal display unit for outputting the third control
signal to the liquid crystal display unit in accordance
with the counted value. |
35



field menory as said first control signal. 6. crystal di spl ay
devi ce according to claim4 25 or cIa|n15 wher ‘m“[n“nntrol
circuit conprises: a counter circuit for counting th ‘“‘Hﬁﬁ\“ﬂ stem.
clock; a read enable generation circuit for outputtih e second control i
S|gnal to the field nenory in accordance 30 wi th the counter val ue of
the counter circuit; and a control si@&®al- generation circuit for the liquid
crystal display unit for outputting the third control signal to the liquid
crystal display unit in accordance with the counted value. 35 - . - 26 - 7..
The conbi nation of a videq canera t gether with a liquid-crystal dIS pl ay.
devi ce as clime F?{F%ﬁ-\”&?étﬂ | & nYidper Sarexs dt9965£e§‘ gwhFhi @
provi ded by Iiuidn@rgstabdddi le&@d derQgsecas Sdlmitﬁed efnbagly pereldediitigle
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_a_nd the sa:Ld logical sum is fed back to the video camera
5 for use as a synchronous signal in providing. a display of
a character on the liquid crystal display.



