1 MATRI X DI SPLAY PANEL AND METHOD OF DRI VI NG THE SA% Th®s/ iBve

relates to matrix display panels and nmethods of driving the sane. tr|x
nanel s having driving el ectrodes arranged in both X and Y

. to forma matrix of picture elenents 5 are used for displaying

| ett ers~~graphs, or other inmages. Forl-exanple, in a liquid crystal matrix

di spl ay panel there may be (n x n) picture elenents constituted by n data

| i nes and ntscannlng | i nes. Cbnventlonall the I|oU|d crystal matrix "
di spl ay panel i <A SELAY BA : iV DASAE one scanni ng

line is 10 sel ected and then dat a S|gnals on the n data lines are witten

‘into th t | eent to the selected | Th
por i od of appl i cat FEIT OPYYHA DA Er i SPt g 8L fHIBE Fat POV m of

‘the entire per A d), which is generally called "duty”. In
general, 100 §%g§ﬁ$%% |,ﬁ£§£%§e 15 required for displaying pictures or

graphs. According ﬁ&ﬁ&%@sﬁ:@.ﬁ?tpéﬁ%l& '}%vﬁ.hﬁsc?ﬁ%ih@‘é%&éﬁ&estéﬁraﬁ?éé provi ded
a method of driving a matrix di'splay panel having a plurality of data lines
and scanni ng |imestRry ang e di fedtibhs atdT@bbh Xa Aht FiixChbEl fE cehfd R bfientshe

met hod conpri sing supplying 20 a video signal to the data lines in
synchroni sm w dde asex £oni digplagivg letrexisi, bgptaphg, tdreoshgyplizagrs.t hBorvi deo
signal during or around a vertical blanking interval, and nmaking the

vol t age | evel ex¥amphe, dpamriiqyidiqrysrak miesrimdiaplay papell there may\kd t age on

the data lines during the vertical blanking 25 I nterval . -
(n x m) picture elements constituted by n data lines and m scanning

lines. Conventionally, the liguid crystal matrix display panel

is driven by a multiplex driving method where one scanning line is

10 selected and then data signals on the 2 data lines are written
into the picture elements corresponding .tb the selected scanning
line. The period of applicatictn of the data signal to one picture
elemex_'xt is 1/m of the entire period (frame period) ., which is
generally called "duty". 1In general_,. 100 scanning lines are

15 reqfxired for displaying pictures or graphs.

According to one aspect of the present invention, there
is provided a method of driving a matrix display panel having
a plurality of data lines and scanning lines arranged to form
- a matrix of picture elements, the method comprising supplying @‘

26 a mirideo signal to the data lines in synchronism with
a scanning signal, prohibiting the supply of the cempesdbe video
signadl during orx around a vertical blanking interval, and making
the voltage level of the scanning signal substantially equal
to the voltage on the data lines during the vertical blanking

25 interval.



- 2- Preferabl’y t he’ net hod i ncludes prohibiting the supply of the video

signal during part of an effective display period. According to another
aspect of the presnt invention there is provided a nethod of driving a

matri x di splay panel having a plurality 5 of data |ines and scanning |
arranged to forma matrix of pi cture el errent§ t he met hod conpri sing -

plyi I d 1 to t ne S ronismw th a scanning
2?_8?@'?', :‘ng‘;‘hﬂk}; fng PREFeztE yt%sf et v : bileg Blﬁ’l‘giﬁﬁ g PR
vertica ankin v . )
10 substantially egua| tgk‘ta aggle%l %#{gggt% %fr?é:is"w u?i‘ﬁ%cﬁiyh%e's'ggti cal
bl anking interval, apd.dya@hy th érﬂ:g:hkp SEEPIoE Ble Fpgs £Vi R f&rglgﬁLred'i” ng

part of an effective di spl ay period, thé voltage level on t e scanni ng

| i nes correspondpigibéa tahﬁeﬂfoak%@dtrh. gOE ddieis l@.@bYayOI)aﬁehehé{\hQEOa Sdl%?‘ilty
during part -of the effective display 15 period bei ng nade substantia

equal to the ol tagiatarinke Mdt scdnndf$ 1dhéd RPrifRAVE tbbfla Rheiki &6 pJ.cture
interval. According to a further aspect of the present invention there is
provided a matrislediests aphy meghod xonprising | awpplying o leesistesebi video aidmal
scanning lines arranged to forma matrix of picture elenments, neans for 20
suppl yi ng a vi det® $hgrRftat blneRelni syachxonéam Wﬁt%memr@ﬁmmzmh phehiddbing ng

signal, neans for.  prohi b| ti r]__%ﬁt he suppl y of the video signal during or
around a verticat™of PerRTTEem Hi9R0a ALomadr AWERE IRF ereundop teRFSieHl

the scanning si gbrflaankﬂxjgbin eq:t\'lai‘l ln}/akgggakxetvoltage level of the scanning signal

10 substantially equal to the voltage on the dat;a lines during the vertical
:“ ‘ . blanking Mteﬁa;, and prohibiting the supply of the somposire video
signal during part of an effective display period, the voltage level
on the scanning lines corresponding to the pr_ohibition_ of the supply
of thé sempesibe video signal during part of the effective display
1S period beiﬁg made substantially equal to the voltage on the data
- lines during the vert_ical blanking interval.

According to a fnrt_:her aspect of the present invention there is
provided a matrix display panel having a plurality of data lines and
scanning lines a.franged ‘to form a matrix of picture elements, means for

20 supplying a w v:.deo signal to the data lines in synchronism with
;‘wf "~ the scanning signal, means for prohibiting the supply of the ceommesibe

video signal during or around a vertical blanking interval, and means

for making the voltage of the. séanning signal substantially egual to the

voltage on the data line during the ;reiiical blanking interval. |

25 - The invention is illustrategi; xilerely by way of example, in the
: aécoﬁpanymg drawings, in which:-
F:Lg"ure‘ 1 illustrates schenn;:ically the constructions o.f a liquid

crystal matrix display panel;



" voltage .on the data line during the vertical blanking interval. 25

The inyention is illustrated, nerely by way of exanple, in the acconpanying.
- draw in which:- Figure | illustrates schematically the constructions
of “a | d crystal matrix display panel; -3- Figure-2 shows the

wavef orfis of video signals and scanning signals applied to a liquid crystal

matrix display panel; Figures 8 and 4 are timng charts”of signals applied .
to the liquid crystal matrix display panel of Figure 1, 5 - Figurey
5is anore detailed timng chart of signals applied to a liquid crystal

mat ri x di spl ayFigure(2 Bhows ke Waweformeafi Nifacosignalprandepeanningnt i on; Figure
6 is a block di-agramof circuitry for_ producing a video signal as shown in

Fi gure 5;8igpals applied §g g {auifla§ryistaly merF it PLoRES PR 6T a generator for
i ng char - TAURHSES o Pt & 1e SHERGt PO eBrot ALSTIRCRRAR oF P e 7(a) .
it o Sy ARl SRR ety Bphbl R AT Ged in the row direetion
and gcanni ng |gsiase @ 15G Gk dRtadled Eifind thabe &O-Lyggmdig gidon to forma
(n x mM matrix of picture elenments. Figures 2(a) to 2(d) illustrate
wavef or meechh Hiqild! drystyll me€kix display panel by a method according to
the present invention; |
| Figure 6 is a block diagram of circuitry for producing a video
signal as shown in Figure S:.
10 - Figure 7{(a) is a circuit diagram of # generator for use with . Qg)
a method according to the present invention; and
Figure 7(b) is a timing chart illustrating the operation of
 the generator of Figﬁré 7(a). ' )
Figure 1.shows an arrangement of picture elements in.a liquid:
15 crystal matrix display panel. Data lines Sl toZSn.are arranged in
the row direction and scanning lines Cl to Cm are arranged in the
column direction to forﬁ 2 (n x m) matrix of picture elements.
Figures 2(a) to 2(d) illustrate waveforms of signals applied
to the éictu:e elements. -Scanning signals Cl, C2, C3....Cm are .
20 applied to the scanning lines Cl, C2, C3....Cm, with a duty .of 1/m. {«)
' Further, when displaying images where gréy scale contrast is needed,
‘video sigﬁals-Sl;Q..;Sn can be provided hy.modulating-the-width of
driving pulses according to the gray écale as shown in F;gh:e 2(4).
'In_the case of a television signal, there are 525 scanning lines

25 in one frame, which is divided into an odd number field and an even



to the picture elenments. Scanning signals d, C2, C3....Cnare 20
applied to the scanning lines d, C2, C3....Cm with a duty of 1/m

Fdrt her, when displaying i mages where gray scal e contrast is needed 'cféo
signals S1..... Sn can be provided by nodul ating the width of drivi &Q

pul ses according to the gray scale as shown in Figure 2(d). In the kase of
a television signal, there are 525 scapning lines 25 i n one frane, which
is d¥vided into an odd nunber field and an even  -4- nunber field by
interlacing 262.5 scanning lines in each field. Wen displaying a pi.cture
on the liquid cryshslr 6P1d by dnsetlaginn2él. bgcaprihyiXiges urheadd dieki.on
signals the liquid crystal matrix display panel nust be driven with a

1/ 262. 25 duty. EWben ldisplaying repictiung arhthe ddauid caystis) matirix display qui d
crystal matrix display panel nust be driven with a 1/131.25 duty._ However,
such a hi gh dutyPaesl %ﬁéﬁﬂ%’d&vﬁ?ﬂ*ﬁﬁﬁ%‘ﬁﬁ%‘ﬂ pignals the &midfaw%k l'i quid

tal trix displ |-t d i spl i 1 fici t t.
iLZSL ol | owi ng i s =8ETHK &jemlay mase “'b‘fﬂ‘ﬁ?f drivivbh Sl e T wSoiubven B
ased on a cgonposite .video si .S r hg{:% e
wavef or m of %agpi rfﬁé‘f?’gadt\?‘ledg.o'%g%ina é?&%&rb?&'%@‘é‘?&ﬁ%ﬁ# fﬁ%&'&iver |1%: I

synchroni si ng si g?‘?rlm}‘?g be @4GEL Wtk 1y§3ﬁ2$oadt§9nt@§e§amcm&nh%i@ﬁ

signal HS, wav I's an enlargenent of thé horizontal synchronising
signal HS, and wavehasnkoaisadvahtahé tha¥i (2sSaiFEdtul¥. for khe Fligui® ctyite

hori zontal synchronising signal (hereinafter referred to as a horizontal
scanni ng si ghal ) matrix display panel to produce a display with sufficient contrast.
The following is a detailed description of the present
\_/ 10 invention based on a ccmposite video signﬁl of the NTSC system.
Figure 3 shows the waveforms of an inputted video signal, wherein
waveform (a) is a vertical synch:cnisinﬁ signal V=S, waveform (b)
is a horizontal synchronising signal E=S, wavefgm (c) is an
enlargement of the ho:izonta'l synchronising signal H-S, and waveform
15 (d) is a video siénal V.. In F:I.gure-4 the horizontal synchronising
signal (hereinafter referred to as a h_orizoﬁtal- scanning signal)
of Figure 3 is shown on an enlarged scale. 262.5 lines of this
horizontal scanning signal co;xstitute cne field of 1/60 seconds,
viz. 16.667 msec. In a liquid crystal matrix display panel, half
20 Ithe lines, that is, 131 lines are sufficient to recognise the-
video signal. For example, by removing every other line from the
ho::!.zontéi scanning signal ‘the driving duty is reduced to i/ 131.
'However, actually, 200 to 220 lines of the 262.5 lines of

the horizoeorital scanning signal include almost all the \_rideo

25 information, while the remaining 60 to 40 lines of the horizontal



- of Figure

3 is shown on an enlarged scale. 262.5 lines of this horizontal

scappi ng signal constitute one field of 1/60 seconds, viz. 16.667 nsec.

n
a l \dcrystal matrix display panel, half 20 the lines, that is, 131
lin re sufficient to recognise the video signal.  For exanple, by

renoVi ng every other line fromthe horizontal scanning signal the driving
duty is reduced to 1/131. Howeger, actually, 200 to 220 lines of the 262. 5+

lines of the horizontal scanning signal include alnost all the video 25

information, while the remaining 60 to 40 |ines of the horizontal -5
Scanni NG~ Scgfiingas fonall t denwitidnveled vertiichl dlianking bbtexvel aadddalo not

I nclude any video information. Therefore, for instance, when the video
si gnal s duiokntpdliode 20y hvideo 2Formatiines Fhexdforeofoy oinsspnaseamiing si gnal

~are supplied to the liquid crystal matrix disglay'S ﬁgpe
si gnal s i rtheheldeot signal®dyring the 20th%e 240t

t he vi deo

|
{nesc0f ghe bRriggRtalont g

scanni ng signal are prohibited or blocked. Accordingl in,this case, if
l'i quid crﬂPﬁ!‘i“ﬁaﬁQ“,%ld‘?%epP'é%Plﬂ‘&ﬁ& B’i"s’égﬁ?@ ﬁﬁ'ﬁgg‘@?&w‘t' s@i'/agry ot helr
line of the horizontal scannjng._sj.an § d ' t he hori zont
scanm ng ﬁ‘ﬂﬁg‘l ‘gfe‘d%ﬁc.’ siopp sv?'ﬁeﬁgdg% r?gngarﬁeﬁ%ég}#eegiszs%ﬁgy peri o:jzt 0

drive the

val ue of t-lhe

bl anki ng i
hori zont al
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d crystal matrix pl'lay panel during the vertical
AcBrYRg1 5 1RPEA a7 8ddp , DYE e 2DIG EXAtRDmABKis i gplayoparege of the

scanning signal equal to that of the vertical scanning
displays an image, with every other line of the horizontal scanning
signal removed, 110 lines of the horizontal scanning signal are
provided during an effective display period to drive the liquid
crysfl:al matrix display pgnél. Further, the s voltage value of
the liquid crystal matrix display -_panel during the vertical blanking
interval is made zero by keeping the potential or voltage of the

horizontal scanning signal equal to that of the vertical scanning

‘signal. This results in an increase of the ratio of the rms voltage

value applied to _the liquid crystal matrix disélay .panel and thereby
display contrast is improved.

Even if scme of the lines of the horizontal scanning signal
in the effective display period are abridged.. the quality of the

dispiay produced is not reduced and is undistorted. For -example,

. if one line of ‘the .horizontal scanning signal is abridged per z

25

lines of the horizontal scanning signal during the effective display
period (r = 3 in Figure 4) the number of lines of the horizontal
scanning signal actually used in the effective display period is

reduced by a factor of r-1/r. Therefore, the duty can be decreased

a

al

O



i5 signal. This results in an increase of the ratio of the rnms voltage

val ue applied to the liquid crystal matri x display panel and thereb -y
di splay contrast is inproved. Even if sone of the lines of the hor} al’
scanning signal in the-effective display period are abridged, the Ity
of the 20 di spl ay produced is not reduced and is undistorted. For

exanple, if one line of the horizontal -séahni ng signal is abridged per T
lines of the horizontal scanning signal during the effective display period
"(r - 3in Figure 4) the nunber of |ines of the horizontal scanning signal

actual |y used in R¥anAmouRt (SOETAPSRELRY 1R the fFqduchign of \the pumhey, PIylines; of
f r-1/r. Th f t t be d d 6. b
corr espondi ng. +o Thint BRrEtEat HeBfiss FIBRRT G poracted) (4, AFRHEaL, of e
[ [ | . Lal «Qf | ' kept at
The sams | ever s’ ERS Wigas mf MCRGR WE ol ablld pYiglo0s thil Ve Tilcal® o°P"

scanni ng period. gkahfingd Bfgnal durihgiing @ffebbbve/8bdmdly HaRLdLd el Nehe
sel ected picture elenments to that of the unsel ected picture el enents can be "

i ncreased. /A a rtibtof thhs ModyageOapplaed toSthdliseiedtetd Gictudl eldduntsatdli gh
contrast display can be obtai ned whi | st. mai ntai ni ng apparent resol ution of
the display. 10 that of th¢ ungelmted piwkure slémepis ccaprystiabremmed: x Adizpl ay
panel is driven by a generalised AC anplitude selective nultiplexing nethod
of the V-NV type,rets_ﬁ_ét-r aispiayf contzastrd s\ firther ipprqyedapFhpe® high contrast
’ display can be ocbtained whilst maintaining apparent resolution of

.the display.
10 ' In general, when a liquid crystal matrix display pangl is

driven by a generalised AC amplitude selective multiplexing method

6f the V=NV type, the ratic of the rms voltage value applied to

selected picture elements to that applied to unselected picture

elements, the ratio being an indication of contrast level, is given

15 by:

2
Von _/N“"l cer (1)
Vorr w-2%2+p-1 . |

wherein D is the number of lines of the horizontal scanning signal

‘giving a duty of 1/b. D.is 262.5 in the conventional liquid crystal
£ © 20  matrix display panel. On the oiher.hand, when M lines of the
horizontal spanning.signal are préhibited or blécked during a
blScked peridd adjacent the v;rtical blanking interval,'ané one line
of the horizontal scanning signal is abridged fpr every r lines of
the horizontal scanning signal during an abridged period, ratio of

25 of rms voltage value applied to the selected picture elements to



sel ected picture elements to that applied to unsel ected-picture el enents,
t he I 0 being an indication of contrast level, is given 15 by: [err]
whe Pis the nunber of Tines of the horizontal scanning signal giving a
dut “1/D. Dis 262.5 in the conventional liquid crystal 20 - matrix

di spl ay panel. On the other hand, when MIlines of the horirzontal scanning
signal are prohibited or blocked during a bl ocked peridd adjacent the - s
vertical blanking interval, and one line of the horizontal scanning signale
is abridged for every r Iines of the hori zontal scanning signal during an

abri dged per.i od, rns vol tage val ue applied to the -
sel ect ed gﬁ“ﬁ ﬁ?%u@ e'fﬂalfrf‘% "t“&electeé Pickire SheAeEA B PRSXBRAEECAsEd picture
el enents nmay be expressed as: [err] 5° the rns value being 0 during the

bl ocked periodgand thg2abrisdged _p {Idﬂ @dnparing equations (1) and (2) it
is seen that t rat' gl ues are.gr.eaftdr than conventional .
For exanpl e, 10n-5262 (5 ¥6Q)akgi=rE3, the ratio -of rms voltage
val ue obtalned from equati on 21) Is 1.111F whilst that obtained from 10
equation (2) is 1.182. Thus the contrast .of the display is inproved by a
fact®r of thevgmsrvalie deihg e duringpelie Bléckedhperaoa \eial tnabriligenl ay. Figures
5(a) to 5(9g) TTTlustrate driving waveforns of - a net hod

period. Comparing equations (1) and (2) it is seen that the ratio

-of rms voltage values are greater than conventional. For example, ' -
when N=10, D=262 .-5, M=60 and r=3, the ratioc of rms voltage.value
obtained from equation (1) is 1.111, whilst that obtained from
1o equation (2) is 1. 182. 'I'hus the contrast of the display is improved
by a factor of two or three times compared to the conventional
display. | |
Figures 5.(a) to 5(g) 1llustrate driving waveforms of a .me_thod
according to the present' invention for driving a liquid crystal matrix
15 display panel. The driving waveforms (b) to (g) are shown based on
the horizontal synchronising or scanning signal waveform (a).
One image is formed of one frame comprisingl an odd number field and
an even nu'mher. field. It takes l/§o _second_.for. one field.
The horizontal scanning signal has 262.5 lines .in one field, m
20 lines are included during a display period, P lines and g_ lines are
included in the blocked period before and after a verti'cal blanking
interval. | o ..
Moreover, one line of every r lines of the horizontal scanning
signal is abridged in the abridged period from the m lines of the

25 horizontal scanning signal for the purpose of abridgement of



aécording to the present invention for driving a liquid crystal matrix 15

di spl ay panel. The driving waveforns (b) to (g) are shown based on the
hori-zontal synchroni sing or scanning signal waveform (a). One inmage i

formed of one frane conprising an odd nunber field and an even nunber
field..It takes 1/60 second for one field. The horizontal scanning signal
has 262.5 lines in one Tield, m20- g -lines are included during a display
period, p lines and g lines are included in the blocked period before and
after a vertical blanking interval. Mreover, one line of every r |ines of
‘the horizontal ssAeetiv of gpriztures edémentiged Ai pluraditghr ntiged geannbub fsiomalishe
m1iines of the 25 hori zontal scanning signal for the purpose of L.,
abri dgenment of Cl ge|@w't pom applisdcterthecseanphnd lizes)inrender whegp n'sf == m.
scanning signals d to Cr are a’g’gl ied to the scanning lines in order where

[err] Thus ther EThus sheserin@ BeXi9d; §hopirhibit Relpetionf ohipirtine elemeBhts of

one line for every r lines_of the horjzontal scanpin I gnal , as shown
in Figure S. Vi o%%°§?g]ﬁ'é‘st°§19Y?fYSﬁ sa‘?‘éﬁ‘? Sﬁéfﬁﬁ?gﬁf éﬁ’.‘inﬁhﬁ?‘ﬁ}%lﬁ ude
of the videp signal i rr]. gn an AC anplitude sel ected nultiplexing

met hod of {)err]sqfw?h% \%g%orgfn of this video signal during the bl ocked ..

period (1ines p. o) iddHayaches isieds b frd wkpileal liddgiahla.  ThEVilorYiHa I

t he odd nunber field or voltage level” VNSE in the even nunber field

and is the same @6 thboiveb (aAgRal Quetv Olin s AL CiptLeulieCholleRtod RMTBiFL exiliyS 2
voltage is not applied to the ' ' _ -
method of V.- N_ . The waveform of this video signal during

o o
the blocked pericd (lines p, q) is characterised by _a'f:l.xed voltage
10 level VNSO in the odd number field or a fixed voltage level VNSE in
the even number field and is the same as the voltage level of
unselected picture elements. Thus a voltage is not applied to the
picture elem_ents during the blocked period and thereby the rms
voltage applied is prevented from increasing. -
15 Simultaneously, the potential of the video signal is made
equal to that of the horizontal scanning signal for each omne line
of every r lines of the horizontal scanning signal which is abridged.
In other words; the potential of the video signal during the p'eriod
S is VNSO in the odd number field and VNSE in the even number field.
20 A frame signal fL is a fundamental signal to -cause AC '
inverting-drive liquid crystal matrix display panel on alternate
fields.
Figure 6 is a block diagram of circuitry for generating the
video signéls Sl to Sn associated with the waveforms of Figure 5.

25 This circuitry consists of voltage selecting circuits 10 to 16.



pi cture el ements during the bl ocked period and thereby the rns voltage

appligelis prevented fromincreasing. 15 Si mul t aneously, the
pot efl ﬁf of the video signal is nade equal to that of the horizonta
scanfi#g/ si gnal for each one line of every r lines.of the horizontal .
-scanmRQg- signal which is abridged. In other words, the potential of the

video Signal during the period?S"is VNSO in the odd number field and VNSE, -
in the even nunber field. 20 A frame signal fL is a fundanental

[ | to- AC i ting-dri i gui CI ] trix displ |
21 or nat &, Wiress HJarLing FLPER d i S FRRRS Mo €1 ong” (torrmener at i ng
th I d L.gnals_S S | at 1.t h . Fl 5 25
This el v G Vogmocohth Snse OF st S5Fer i e UERL MY Bl T C T
vol t age Ss%.'gﬁ%i I[d;.?rfrlc{ %H%éﬁ,[ égﬁos%ai%ﬁgage [1ebels v PrVI?L.E,r;rJnd [err] or

[err] respectively syn®Nro®€ed with the frane

signal flyo12Bgk S4P@l W Vitlate Shetiad & ebl@Revbregh Ssdletting Ef¥dulitand vol tage
level Vin the period¥Sto the voltage selecting circuits 5 - 13, 14

respecti veld,y14 rbidfestive e THé doltaye selextihg clidcuité L@naérate vi deo signals
[err], [err] including VON VOFF in the effective display interva
COr r espongknegateo videte signalanyl’ yM V%hmmv}eﬁoge _ igotkesponding to
lines p, q, synchronised with a blocking period signal fD. In this way, the
vi deo si guifectivel Atsnlay merv_auavewedq?@mﬁq ey @ cangt ¥y %5 thermed. The
O A0 grked piriod corresponding t Ltnes p.'dr Synchidnisea Wit €711 O 27
blocking period signal £D. 1In this way, the video signal having the
10 waveform shown :l.n' Figure 5(f) is formed. The voltage selecting U
circuits 15, 16 deliver video signals V' ., V' ., to a data line Si
. synchronised with a display timing signal Di. A plurality n of
blocks 17 each comprising the vol_t_aQe selecting circuits 15, 16
are érovided for supplying video signals S1 to Sn ton c_:olunn.
15"  electrodes. '
_Figure 7(a) is a circuit diagram of a generator for producing
sca_nning signals Cl to Cm' when one line is abridged for every x
i:l.nes of the hcrizbntal scanning _signal.
Figure 7(b) is a timing chart illustrating the operating of
20 this generator. .A clock pulse YCL is produced by ox_nittix;g cne of
| clock pulses' YCLO in a §i_ven period in synchronism with a blocking
signal INH. A shift register 70 starts to operaté by enterj.n_g '_the
clock pulse YCL and a start ﬁulse YSP and delivers signal Y1, Y2,
23._..!!1' to gates 71. These signals Yl,. Y2, Y3, <. Y.'m'__a:e

25 converted to signals Wl, W2, W3, ...Wn' by the signal INH occurring



synchronised with a display timng signal Di. A plurality n of blocks 17
each conprjsing the voltage selecting circuits 15, 16 are provided for..
syppl ying video signals Sl to Sn to n colum 15 el ectrodes. Figure %

is acircuit diagramof.a generator for producing scanning signals C

Cr when one line is abridged for every r lines of the horizontal scanning
signal . Figure 7(b) is a ti'ming chart illustrating the operating of 20

this generator. A clock pulse YCL is pfcduced by onmitting one of clock

pul ses YCLO in a given period in synchronisn1mﬁth'a'blocking srgnal INH. A

shift register 70 starts to operate b){,henteri thelcl ? gnd a
start pulse YSP aiﬁdtléﬂalbﬂg?i?‘?s?’gﬁraﬁ he \Bres 3l SHRR Y1 5 a0EY Thése

signals Yl, Y2, Y ym ar c r
Wi by the signal®pet tT™ocufr ver 72. Qﬁ'\ﬁ G‘@,F I ocE| ngv%”er %&a&
gates 71 supply t ah O [ kR t he
ti me between the %‘?gﬁ{ﬁg%@&]’vﬁ% he si gna*n%/\%mnt %echgg%n%éﬁépélﬁisggﬁ cannot be
applied to the drdr\ieér 43, E@.ﬁ ¥vUET727 RaltRk Bfe lsREesRlacrdvad bR dlgnaban,

signal W, W2, W3, be at a potential [err] (during an even field)

or 5 [err] (vﬁurwsl,g am-odd Beé @ty potéhtihe %gsedmh@chnpeﬁmfeem)emnt s
to be at the level Verr] or V[err] Thus the anni ng. signal C3 can be

fornmed, for sexamd (dmdngledm udd €deld) tnd therwrsepectddnpictune mlegentisnte bEhe

potential [err], rs rr] of the scanning sighals are made equal
at f.he level V NSE ©F v NSO' Thus the scanning signal C3 can be
formed, for example, and delivered to the corresponding scanning

line. The potential V. o of the scanning signals are made -éc_;ual

NSE'’ NS

v ' to that of the video scanning signal in the non-selecting picture

| 10 elements so as not to apply an rms voltage to the picture element
during the abridged pericd. _

In the embodiment of the present invention described above a
genernlised aAC ampl_itude selective multiplexing method of V-NV type
is used to to drive the liquid crystal matrix display panel. .It will,

15 however, be appreciated that .t.'he presenﬁ invention is applicable to
other driving methods such as driving methods .us:l.ng separate upper
and lower electrodes of ; liquid crystal matrix display panel,_
dupl/ex scanning methods, quad—scanning methods for a auplgx matrix:
display panel or .a multi-matrix liqnid czysi:al display panel.

20 " Purthermore in the embodiment described above one line of every
r lines of the horizeontal scanning signal are abridged but this is
not e‘ssential, improved contrast being obiained by merely prohibiting . '

the supply of the video signal adjacent the vertical blanking

interval. In this case eqution (2) becomes:

. 2 ' - 3
25 v“ = / N + D < M - 1- LN N N N ] (3)
Vorro 22 +D-M-1 |




to that of the video scanning signal in the non-selecting picture 10
'so as not to apply an rnms voltage to the picture el enent during
dged period. I'n the enbodi nent of the present invention described.

¢ oto drive the liquird crystal matrix display panel. It wll, 15
however, be appreciated that, the present invention is applicable to other _
driving nethods such as dﬂ\ﬁ%@ nmet hods usi ng separate upper and | ower -
el ectrodes of a liquid crystal matrix display panel, duplex scanning

hods, - i h f d i x displ I
il 11 AR 28 BTN e R Bl ARL o SotlaERBARERE O D
- enbodi %ds‘qﬁﬁuaﬁqlﬁbﬁvs.&@ewﬁm@_ Blonf¥Slat1én | (3985 @l1dd1e hori zontal

scanning signal are abridged but this is not essential, 1nproved contrast
bei ng obtai ned by nerely prohibiting the supply of the video signal

adj acent the vertical blanking interval. In this case eqution (2) becones:
when N - 10, D = 131'and M= 30, the ratio of rns voltage obtained from
equation (1) is 1.089 whilst fromequation (3) is 1.104. -12- CLAI M5 1.
A nmethod of driving a matrix di splay panel having a plurality

4



of, data lines and scanning |lines arranged to form a—mat+ix-of pieture
el enents, the nethod conprising supplying a video si to the data |ines
i n~ synchronismw th a scanning signal, prohibiting 3mmﬂ|ﬂ"i ﬂl ﬂ =

video signal during or around a vertical blanking i j@
vol tage. |l evel of the scanning signal substantially equal to t he vol t aggé o
the data lines during the vertical blankingzinterval. 2. A nethod as
claiged in claim1 including prohibiting the 10 supply of the video
signal during part of an effective display srlod 3. A et hod of driving
a matrix display panel having a plurali t%ﬁdata | i nes and scanning |ines

arranged to form a, matrg xéﬁ_tgatdpdfck {]‘gnggfqglg}& dglgl% ge%;]ﬁq &aQ}IRQ'aStpEQrahty

suppl ying a video SI gnal to t I'I nes ront sm w

scanni ng signal, pEoORLAY 14rddg dE sSaihy ﬂfnemﬂnxwéaotélﬁaal Qu&ﬁgoer
around a vertical bl anki ng interval, naking the voltage Ievel of the

scanni ng_si gnal SU?ﬁtﬁBElé’Jjeh!n&qU@ﬁe etidae coitiri 80y @lpslyengal didddesgrHlr i Ng
the vertical blanking interval, and prohibiting the supply of the video .
"signal during 20 tpahe ditaanizefsfactswazﬁnsai ajtper isoghnihbesignal ageohibieing
on the scanning lines corresponding to the prohibition of the supply of the
vi deo signal dui nthesnpplkyf of Hiecvideot simmadlli Gpling qrearmpudbeivegtinedeblanking

substantially equal to the voltage on the data |lines during the vertical’
bl anki ng i nt er val . igtgrval, and making the voltage level of the scanning signal

substantially equal to the voltage on the data lines during the
vertical blanking interval.
A 2. A method as claimed in claim 1 including prohibiting the
10  supply of the video signal during part of an effective display
period.
3. A method of driving a matrix dispiay panel having a plurality
of data lines énd scanning lines arranged to form a matrix of |
picture elements, the method comprising supplying a video signal
15 to the data lines in synchronism with a scanning signal, prohibiting
the supply of the video-signal during or around a vertical blanking
interval, making the voltage level of the scanning signal substantially
equal to the voltage on the data lines during the vertical blanking
khi intérval, and prohibiting the supply of the video signal during
20 part of an effective display period, the voltage level on the
scanning lines corresponding to the prohibition of the supply
of the video signal during part of the effective display period
being made substantiélly equal to the voltage on the data lines
during the Gertieal blanking interval.

25



-13- 4. A nmethod as clainmed in claim1l and substantially as herein
descri bed w he drawings. 5. - A matrix display panel
havin;/f pIur lity of data |ines and scanning lines arranged to forma
ﬁ Wmmm“m means for supplying a video S|/gznal to the
h the scagping signal, means for prohibiting
y of the vi déo Sighal during or around a vertrcal bl anki ng .

~

“interval, and nmeans for naking the voltage of the scanning signal )

substantially equal to the voltage on the data line during the verti cal
bl anki ng 1@. i Ik ervidd a.claidedidhr édaidi 5pindyspanehtisubstankheadiny as herein
described with-reference to and as shown in the acconpanying dramﬁngs

described with reference to the drawings.

5. A matrix display panel having a plurality of data lines

and;scanning lines arranged to form a matrix of picture elements;

5 means for supplying a video signal to the data lines in synchronism
with the scanning signal; means for prohibiting the supply of
the video signal during or around a vertical blanking interval;

‘and means for making the voltage of the scanning“signal éubStantially

equal to the voltage on the data line during the vertical blanking

10  interval. o o o W

6. A matrix display panél’substantially as herein described

with reference to and as shown in the accompanying drawings;

15
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